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FORMATION  OF  BONE  IN  THE  EYE. 


By  H.  KNAPP. 


(Plate  I.) 

Formation  of  true  bone  within  the  eyeball  is  not  of 
so  rare  an  occurrence  that  a  mere  statement  or  short 
description  of  its  existence,  in  one  or  several  cases,  could 
be  considered  an  addition  to  the  pathology  of  the  eye. 
Nevertheless  this  subject  is  far  from  being  sufficiently 
elucidated.  For  some  time  all  very  hard  productions 
were  believed  to  be  bony  structures  ;  afterwards  the  con- 
trary opinion  prevailed,  which  denied  altogether  the 
formation  of  true  bone  in  the  eye,  admitting  only  the 
occurrence  of  chalky  concretions.  At  present  the  exist- 
ence of  both  chalky  deposits  and  real  osseous  tissue, 
which  are  often  found  simultaneously  in  the  same  case, 
is  demonstrated  beyond  a  doubt.  Future  investigations, 
therefore,  have  other  questions  to .  solve,  some  of  which 
I  beg  leave  to  indicate. 

1.  Which  of  the  membranes,  and  which  layer  of  each, 
are  the  starting  joints  of  ossification? 

V.  WitUch  (Virch.  Archiv  V.,  p.  580)  described  for- 
mation of  bone  in  the  vitreous,  but  it  remains  doubtful 
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in  which  part  it  began.  Forster  (Atlas  der  Micr.-Path. 
Anatomie,  Taf.  XXXV.)  found  a  hard  tumor,  the  size 
and  shape  of  the  crystalline  lens,  occupying  the  place  of 
the  latter,  to  consist  of  real  bone,  with  Haversian  canals 
and  a  concentric  arrangement  of  the  bone  corpuscles 
around  them.  *He  says  that  the  specimen  was  evi- 
dently no  ossification  of  the  lens  ;  but  he  leaves  it  uncer- 
tain whether,  in  his  opinion,  the  bone  had  developed 
in  the  vitreous  body  or  sprung  from  new-formed  connec- 
tive tissue  that  had  replaced  the  destroyed  lens. 

Formation  of  hone  within  the  lens  has  been  men- 
tioned, but  the  observations  want  confirmation,  an/1  are 
doubted  by  such  authorities  as  Profs.  Virchow  and  H. 
Mutter.  I  think  the  possibility  of  ossification  in  the 
lens  cannot  absolutely  be  denied,  but  its  occurrence  must 
certainly  be  very  rare.  It  is  incontestable  that  forma- 
tion of  connective  tissue  within  the  lens  may  take  place. 
Chalky  or  cretaceous  cataract  is  known  to  every  oculist 
from  personal  experience.  Since  connective  tissue  is 
capable  of  ossifying  wmerever  it  exists,  it  may  do  so  in 
the  lens.  Petrification  is  a  process  of  regressive  meta- 
morphosis, and  therefore  not  infrequent  in  old  cataracts, 
especially  those  of  a  degenerative  kind.  Ossification, 
on  the  contrary,  is  an  active  process,  requiring  a  good 
supply  of  nutritive  material,  for  which  the  crystalline 
lens  offers  very  unfavorable  conditions,  possessing  in  its 
normal  state  no  blood-vessels.  The  retina  and  vitreous 
body  are  not  very  apt  either  to  become  the  origin  of 
ossification,  the  latter  having  no  vessels  of  its  own,  and 
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the  former  also  being  but  scantily  supplied  with  blood. 
The  vascular  net  of  the  retina,  dependent  on  but  one 
minute  arterial  trunk,  and  a  very  few  insignificant  anas- 
tomoses with  the  small  posterior  ciliary  arteries,  ramifies 
only  in  the  inner  layers  of  the  retina.  This  makes  it 
plain  why  formation  of  bone  has  not  yet  been  really 
demonstrated,  either  in  the  retina  or  in  the  vitreous 
body,  whereas  earthy  deposits  in  them  are  not  infre- 
quent. 

The  uveal  tract  is  the  only  coat  in  the  eye  which  can 
furnish  abundant  supply  of  nutritive  material  to  any 
new  formation.  It  is,  therefore,  but  natural  that  pro- 
ducts of  various  kind  have  been  found  to  originate  in 
it.  New-formed  osseous  tissue  was  always  observed  on 
its  inner  surface,  and  the  blood-vessels  of  the  bone  arose 
from  those  of  the  choroid.  Among  all  portions  of  the 
uveal  tract  its  capillary  layer  is  the  principal  source  of 
nutrition,  and  ossification  seems,  indeed,  to  originate  al- 
ways either  in  the  same,  or  in  inflammatory  products 
derived  from  it. 

2.  What  diseases  are  most  likely  to  lead  to  ossifica- 
tion? All  reported  cases  were  of  long  duration,  and 
exhibited  plastic  deposits  coating  the  inner  surface  of 
the  choroid,  and  frequently  extending  along  the  ciliary 
processes  and  the  posterior  surface  of  the  lens.  In  the 
excellent  treatise  of  Stellwag  "  On  the  Diseases  of  the 
Eye  "  we  find  ossification  described  among  the  results  of 
Irido-choroiditis  (2d  Americ.  Ed.,  p.  232). 

3.  With  regard  to  prognostical   and  therapeutical 
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questions  we  have  to  account  for  the  great  differences  in 
the  tolerance  of  eyes  affected  with  ossific  products. 
What  is  the  reason  that  some  of  them  do  not  show  any 
unpleasant  symptoms  at  all,  bearing  even  an  artificial 
eye  without  the  least  irritation  ?  What,  on  the  contrary, 
keeps  others  always  subject  to  inflammatory  exacerba- 
tions, leading  even  to  sympathetic  affections  of  their 
fellows  ? 

I  will  defer  the  discussion  of  these  questions  until  I 
shall  have  described  some  cases. 

The  first  is  that  of  a  healthy-looking  girl,  17  years  of  age,  who 
consulted  me  in  July,  1868.  She  had  suffered  from  eye  diseases  from 
her  early  childhood.  The  left  eye  had  always  been  most  affected,  and 
lost  its  sight  completely  about  three  years  previously.  From  that 
time  up  to  the  present  moment  it  had  been  the  seat  of  repeated  pain- 
ful inflammations,  in  which  the  other  eye  commonly  participated  to  a 
less  degree,  showing  great  sensibility  to  the  touch,  intolerance  of  light, 
lachrymation,  and  dimness  of  sight,  so  that  she  was  not  able  to  read, 
or  see  anything  clearly  with  it.  This  eye,  however,  recovered  after 
each  attack ;  but  the  patient  said  her  sight  of  late  was  no  longer  so 
good  as  it  used  to  be.  She  would  prefer  to  have  the  other  eye  taken 
out,  if  that  would  preserve  the  good  one. 

On  examining  the  eyes  I  found  in  the  right  M  =  J,  S  =  and 
slight  opacities  in  the  peripheral  part  of  the  cornea,  not  sufficient  to 
account  for  the  stated  impairment  of  visual  power.  The  interior  of 
the  eye  displayed  nothing  remarkable. 

The  left  eye  was  shrunken,  somewhat  square-shaped  by  the  traction 
and  pressure  of  the  recti  muscles.  The  cornea  was  dim,  anterior 
chamber  shallow,  iris  discolored,  its  pupillary  margin  irregular  and 
adherent  to  the  anterior  capsule,  which  itself  was  covered  by  a  white 
membrane.    The  sclerotic  had  its  usual  color.    The  vessels  branching 
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over  it  were  somewhat  increased  in  number  and  caliber.  The  sensi- 
bility of  the  cornea  was  undiminished.  The  two  posterior  thirds  of  the 
globe,  as  far  as  they  could  be  brought  to  view,  were  to  the  touch  as 
hard  as  wood  y  while  the  anterior  third — that  is,  the  whole  cornea  and 
the  adjoining  sclerotic  in  the  breadth  of  six  millimetres — offered  a  nor- 
mal resistance  to  a  finger  or  probe  pressing  upon  it.  The  eye  had  no 
perception  of  light. 

My  opinion  was  that,  in  early  youth,  a  scrofulous  condition  of  the 
system  had  caused  pustular  ophthalmia  and  corneal  specks,  after 
which,  in  the  left  eye,  irido-choroiditis  had  set  in,  which  had  run  a 
chronic  course,  produced  detachment  of  the  retina  and  plastic  effu- 
sions at  the  inner  surface  of  the  choroid,  which  afterwards  had  become 
ossified.  In  the  lens  and  retina  I  expected  to  find  degeneration  into 
connective  tissue  and  calcareous  deposits.  I  assumed  that  the  ciliary 
body  and  iris  were  still  in  a  state  of  chronic  inflammation  inducing 
sympathetic  difficulty  in  the  other  eye,  which,  iu  fact,  became  irritated 
and  dim  whenever  an  inflammatory  exacerbation  reappeared  in  its 
fellow.  Fearing  very  strongly  that  it  might  sooner  or  later  become 
seriously  injured,  evidences  of  beginning  sympathetic  suffering  hav- 
ing, in  reality,  already  manifested  themselves,  I  thought  it  incumbent 
upon  me  to  comply  with  the  patient's  own  suggestion  to  remove  the 
degenerated  eye. 

Enucleation  was  performed,  and  the  wound  healed 
readily.  Soon  after,  the  patient  felt  very  comfortable, 
and  had  her  sight  in  the  right  eye  improved  from  \  to  \ 
of  the  normal  acuteness.  She  never  had  any  obscura- 
tions or  irritations  after  the  operation,  and  wears  an 
artificial  eye  without  inconvenience. 

Anatomical  examination  of  the  extirpated  eye-ball. 
Immediately  after  the  enucleation,  I  made  a  cursory  in- 
spection of  the  globe,  postponing  its  thorough  examina- 
tion until  it  was  hardened  in  alcohol. 


6 


The  different  diameters  of  the  ball  measured,  the 
anteroposterior  and  horizontal,  18  millimetres  each; 
the  vertical,  17  mm.  The  cornea  was  likewise  reduced 
in  every  direction,  and  was,  together  with  the  adjacent 
part  of  the  sclerotic,  soft  to  the  touch ;  but  the  whole 
middle  and  posterior  part  of  the  sclerotic  appeared  hard 
as  bone,  and  entirely  unyielding  when  pressed  upon. 
The  cut  surface  of  the  optic  nerve  revealed  nothing 
worth  mentioning,  except  a  considerable  diminution  of 
its  area,  a  condition  of  simple  atrophy.  The  globe  was 
opened  by  a  meridional  section  which  could  be  per- 
formed in  the  anterior  part  with  the  knife,  but  required 
strong  scissors  to  complete  it  through  the  equatorial 
and  j)osterior  region.  A  small  quantity  of  fluid,  slightly 
tinged  with  yellow,  escaped,  which,  when  examined 
under  the  microscope,  showed  but  a  few  scattered  heaps 
of  pigment,  fat  granules,  and  epithelial  cells,  derived 
from  the  innermost  choroidal  layer. 

The  crystalline  lens  was  in  its  normal  position,  of  usual 
size,  transparent  in  the  centre,  but  studded  with  small 
ivhite,  rough  plaques  in  both  cortices,  less  in  the  anterior 
than  in  the  posterior.  They  presented  themselves  under 
the  microscope  as  clusters  of  granules,  each  being  about 
the  size  of  a  white  blood-corpuscle,  remained  unchanged 
in  sulphuric  ether,  but  dissolved  perfectly  in  muriatic 
acid,  producing  a  few  air-bubbles  only.  According  to 
these  reactions,  they  were  chalky  deposits,  with  a  prepon- 
derance of  the  phosphate  over  the  carbonate  of  lime. 
In  addition  there  was  found  in  the  crystalline  a  great 
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amount  of  well-preserved  lens  fibres,  together  with  irreg- 
ular fibrillar  having  the  appearance  of  connective  tissue, 
besides  fat  in  granules  and  clusters,  dissolving  in  ether. 

The  retina,  wholly  degenerated  into  connective  tissue, 
was  stretched  as  a  folded  curtain  through  the  vitreous 
chamber,  being  attached  anteriorly  to  the  ciliary  body, 
and  enclosing  near  its  insertion  into  the  optic  nerve  a 
yellowish,  granular,  earthy  lump,  the  size  of  a  large  pea, 
consisting  of  phosphate  of  lime.  A  great  many  blood- 
vessels pervaded  the  fibrillated  membrane,  which  was 
studded  with  fresh  and  old  hemorrhages.  The  granules 
of  chalk  appeared,  under  the  microscope,  in  part  even 
and  smooth,  similar  to  oil  globules,  in  part  striped  by 
concentric  circles,  like  amyloid  bodies.  They  were  not 
found  alone,  but  aggregated  in  smaller  or  larger  clusters, 
the  boundaries  of  which  towards  the  surrounding  tissue 
were  distinctly  defined. 

From  the  region  of  the  ora  serrata  arose  a  grayish  mem- 
brane, J  mm.  in  thickness,  which  stretched  transversely 
through  the  vitreous  body,  parallel  to  the  equatorial 
plane,  its  centre  lying  about  2  mm.  behind  the  posterior 
pole  of  the  lens. 

The  sclerotic  appeared  partially  wrinkled,  but  normal  in 
structure.  Its  inner  surface  was  invested  by  a  threefold 
coat:  1,  by  the  outer  layers  of  the  choroid;  2,  by  a  bony 
shell ;  and  3,  by  a  fibrous  tunic.  The  lamina  fusca  showed 
no  remarkable  deviations  from  its  normal  condition.  The 
choroid,  together  with  the  adherent  bony  and  fibrous  cap- 
sule, could  be  detached,  in  one  mass,  from  the  apparently 
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normal  sclerotic.  The  posterior  part  of  the  outer  choroi- 
dal layer  was  rusty  brown,  while  its  anterior  part  was 
covered  by  a  thin  white  mesh,  continuous  with  the  un- 
changed ciliary  ligament  This  white  mesh  showed, 
under  the  microscope,  a  dense  interlacing  of  delicate 
fibres  enveloping  a  quantity  of  small  cells,  viz.  :  white 
blood-corpuscles  suspended  in  coagulated  fibrine.  The 
tunica  vasculosa  Halleri  was  in  most  places  remarkably 
well  preserved ;  in  some,  however,  the  vessels  and  stellate 
cells,  pigmented  as  well  as  unpigmented,  were  diminished 
in  size  and  number,  and  replaced  by  fibrillous  connective 
tissue.  The  whole  capillary  layer  of  the  choroid  was  absent 
and  replaced  by  a  hard  capsule,  extending  from  the  op- 
tic disc  to  the  pars  plana  of  the  ciliary  body,  and  consist- 
ing of  true  bone,  showing,  under  the  microscope,  not  only 
perfect  bone-corpuscles,  but  also  in  some  places  the  concen- 
tric arrangement  of  the  latter  around  the  nutritive  canals. 
This  bony  shell  was  lined  at  its  inner  surface  by  a  soft 
white  layer,  consisting  of  delicate  connective  tissue  fibres, 
arranged  in  bundles  crossing  one  another  at  acute  angles, 
and  being  abundantly  interspersed  with  small  round  cells. 
This  layer  continued  at  the  pars  plana  corporis  ciliaris, 
where  the  bony  shell  ceased,  into  the  thin  membrane, 
stretching,  like  a  septum,  transversely  through  the  an- 
terior part  of  the  vitreous.  Under  the  microscope  it  re- 
vealed the  structure  of  a  false  membrane.  The  ciliary 
body  itself  and  the  iris  showed  a  low  degree  of  simple 
atrophy  without  any  degeneration.  The  ciliary  nerves 
ran  intact  through  the  lamina  fusca,  and  entered  the 
ciliary  muscle  and  iris  as  usual. 


9 


The  remarkable  feature  of  this  case  was  the  limitation 
of  the  ossification  to  the  capillary  layer  of  the  choroid. 
A  chronic  plastic  inflammation  resulted  in  the  metamor- 
phosis of  this  layer  into  dense  connective  tissue,  which 
subsequently  was  converted  into  real  bone.  The  ossifica 
tion  began  on  the  outer  surface  of  the  degenerated  chorio- 
capillaris,  bordering  immediately  on  Haller's  layer,  with- 
out extending  into  it.  The  formation  of  new  bone  was 
evidently  still  going  on  at  the  inner  surface  of  the  bony 
shell,  where  the  adjacent  strata  of  the  fibrous  covering 
were  in  process  of  being  converted  directly  into  osseous 
tissue.  No  trace  of  the  interposition  of  cartilage 
between  the  bone  and  its  fibrous  covering  was  visible, 
but  in  many  places  the  transitional  state  between  con- 
nective tissue  and  bone,  the  osteoid  tissue,  was  well 
marked.  This  continuance  of  the  fibrous  covering  on 
the  inner  surface  of  the  bony  shell  into  a  transverse 
membranous  septum  behind  the  ciliary  body  and  lens  is 
very  important.  This  septum,  if  the  case  had  been 
allowed  to  run  its  course,  would  have  also  ossified,  as  is 
demonstrated  by  the  following  observations. 

The  opportunity  to  examine  another  specimen  of  ossi- 
fication was  given  me  by  my  friend  Dr.  H.  Althof,  of 
New  York,  who  kindly  added  to  the  obligation  by  fur- 
nishing me  with  the  following  history  of  the  case  : — 

Patient  is  a  strong,  very  mnscnlar  man,  set.  60  ;  lost  left  eye  about 
45  years  ago  by  a  blow  from  a  large  piece  of  coal  while  working  in  a 
mine.  The  injured  organ  continued  "  sore  "  for  a  couple  of  months, 
when  the  irritation  disappeared.    The  eye  gave  no  further  trouble  up 
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to  J anuary  last.  About  the  end  of  that  month,  patient  first  noticed  a 
a  weakness  "  when  he  awoke  in  the  morning ;  could  not  easily  open  the 
eye,  and  dreaded  the  light — symptoms  which  disappeared  after  apply- 
ing cold  water  for  10  to  15  minutes,  leaving,  however,  a  feeling  of 
tenderness  to  the  touch. 

The  right  eye  first  showed  signs  of  irritation  about  five  weeks  later 
(beginning  of  March),  looked  red,  was  painful  and  intolerant  of  light. 
Treatment  in  the  country  being  of  no  avail,  and  sight  failing  fast  during 
the  last  12  days,  patient  came  to  New  York  and  presented  himself  at 
the  Eye  Infirmary  in  the  following  condition  : — 

Left  eye,  irregular,  somewhat  shrunken  ;  its  cornea  opaque,  painful 
to  the  touch  of  a  probe,  which  meets  with  a  very  hard  mass,  about  1J 
mm.  broad,  corresponding  to  the  ciliary  ring  ;  moderate  conjunctival 
and  subconjunctival  injection  inwards  and  downwards. 

Diagnosis  :  Fresh  choroiditis  or  cyclitis  in  an  eye  suffering  from  the 
results  of  old  choroiditis  under  the  form  of  either  ossification  or  cal- 
careous degeneration. 

Might  eye,  deeply  injected,  very  painful,  exceedingly  sensitive  to 
light ;  cornea  and  aqueous  humor  hazy ;  pupil  contracted  by  nume- 
rous fine  posterior  synechias ;  vitreous  cloudy  ;  only  large  vessels  of 
fundus  visible ;  he  counts  fingers  with  difficulty  at  a  distance  of 
from  three  to  four  feet. 

Diagnosis  :  Irido-choroiditis,  very  likely  sympathetic. 

The  stump  of  left  eye  was  at  once  removed,  discovering  the  patho- 
logical processes  which  will  be  described  hereafter ;  the  right  eye  im- 
proved rapidly  under  atropine,  darkness,  mild  aperients,  and  good  diet. 
Patient  insisted  on  leaving  the  city  on  the  17th  da}'  after  enucleation, 
in  spite  of  our  remonstrances.  Cornea  clear,  pupil  dilated  ad  maxi- 
mum ;  traces  of  former  adhesions  plainly  visible  as  black  spots  on 
anterior  capsule  ;  vitreous  transparent ;  retina  still  veiled,  its  vessels, 
however,  can  be  followed  without  much  difficulty  almost  to  the  peri- 
phery ;  papilla  red  but  well  defined ;  vision  =  ^  ;  field  of  vision 
shows  slight  concentric  limitations. 
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Examination  of  the  enucleated  left  eye-ball. — The 
specimen,  hardened  in  Muller's  fluid,  revealed  no  abnor- 
mality in  its  outer  coat ;  the  diameter  of  the  cornea,  for 
instance,  was  12  mm.,  as  usual.  It  had  been  opened  by 
an  equatorial  section.  The  posterior  half  consisted  ex- 
clusively of  the  sclerotic,  which  was  entirely  denuded 
of  the  inner  membranes,  and  showed  only  in  its 
centre  the  intraocular  end  of  the  optic  nerve,  with  a 
small  portion  of  soft  and  folded  retina,  the  layers  of 
which  were  still  traceable,  and,  in  particular,  the  nervous 
fibres  surprisingly  well  preserved.  The  clwroid^ksA  been 
taken  away,  no  ossification  or  other  abnormality  having 
ieen  noticed  in  it.  A  meridional  section  exhibited  the 
condition  represented  in  Figure  1,  Tab.  I.  A  hard  sep- 
tum (a  b)  stretched  transversely  through  the  anterior 
half  of  the  globe.  It  arose  from  the  anterior  choroidal 
and  posterior  ciliary  regions,  reaching  on  one  side  («)  to 
the  commencement  of  the  ciliary  processes,  on  the  other 
(b)  only  to  the  middle  of  the  pars  plana  corporis  ciliaris. 
Its  insertion  was  very  unequal  in  breadth,  varying  be- 
tween one  and  five  millimetres.  The  septum,  being 
thickest  at  the  periphery,  became  gradually  thinner  to- 
wards the  ocular  axis  (c,  Fig.  1),  where,  in  fact,  it  con- 
sisted only  of  the  posterior  lens  capsule  united  with  the 
hyaloid  membrane.  Its  peripherical  parts  were  granular, 
grating  under  the  knife  (osteoid  tissue,  Figs.  1  &  3), 
and  were  enveloped  by  a  thin  fibrous  layer  (d,  Figs.  1  &  3). 
The  crystalline  lens  (0,  Fig.  1),  being  shrunken  and  applied 
to  the  central  portion  of  the  septum,  was  removed  to 
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some  distance  from  the  iris  Fig.  1).  In  this  manner 
a  free  space,  filled  with  fluid,  was  formed  between  the 
septum  and  lens  posteriorly,  the  ciliary  processes  (j;>,  Fig. 
1)  laterally,  and  the  iris  anteriorly. 

The  anterior  parts  of  the  ciliary  processes  and  the  iris 
were  apparently  free  from  changes.  The  ciliary  body 
could  be  lifted  up  from  the  sclerotic,  thus  exhibit- 
ing the  ciliary  muscle  (ni,  Fig.  1),  which  seemed  to  be 
changed.  In  addition  to  the  remnant  of  the  retina  at 
the  optic  nerve  entrance  before  mentioned,  only  the  an- 
terior portions  of  this  membrane  were  preserved,  being 
in  connection  with  the  posterior  edge  of  the  septum  (r, 
Fig.  1.  In  this  drawing  the  whole  retina  is  represented 
detached  from  the  choroid).  The  microscopic  examina- 
tion, therefore,  showed  a  condition  not  unfamiliar  to 
ophthalmologists,  namely,  a  plastic  exudation  springing 
from  the  ciliary  region,  and  extending  transversely 
through  the  vitreous  body  immediately  behind  the  crys- 
talline. It  could  be  inferred,  from  its  hardness,  that  either 
calcification  or  ossification  had  taken  place  in  it.  The 
origin  of  the  exudation  being  in  the  region  of  the  or  a 
serrata  and  not  at  the  ciliary  processes,  the  retraction  of 
the  crystalline,  and  the  integrity  of  the  iris,  are  very 
peculiar  and  important  features  of  this  case. 

The  microscopic  examination  confirmed  the  presence  of  ~ 
ossification,  and  revealed  the  following  particulars  worthy 
of  notice,  concerning  the  structure  of  the  inner  coats  of 
this  eye.    In  the  retina  there  was  a  great  increase  of  con- 
nective tissue  fibres,  which  were  slender  and  of  a  reti- 
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culated  arrangement.  The  inner  and  outer  granular 
layers  were  blended,  the  granules  themselves  diminished 
in  number,  but  not  in  shape.  The  outer  limiting  and 
columnar  layers  were  replaced  by  finely  fibrillous  undu- 
lating bundles  of  connective  tissue.  These  changes  are 
peculiar  to  what  is  termed  interstitial  retinitis,  and  were 
present  both  in  the  inner  and  outer  layers. 

The  portions  of  the  choroid  behind  the  septum,  which 
had  remained  with  the  specimen,  showed  no  material 
change,  except  well-marked  conditions  of  exudative  in- 
flammation in  the  vicinity  of  the  septum.  The  capillary 
layer  (e,  Fig.  2,  Tab.  I.)  was  considerably  thickened,  and 
transformed  into  connective  tissue,  with  larger  and 
smaller  vessels  of  irregular  arrangement  (v,  Fig.  2). 
The  hyaline  membrane  of  the  choroid  (A,  Fig.  2)  was 
puckered,  and  perforated  at  different  points  by  the  pro- 
liferating connective  tissue  of  the  inflamed  choroid,  which 
extended  as  a  thick  false  membrane  (j,f\,f%  Fig.  2)  into 
the  vitreous,  constituting  the  transverse  septum  before 
described.  The  choroidal  pigment  layer  (<?,  Fig.  2)  was 
broken  up  and  irregularly  dispersed  through  and  upon 
the  fibrous  exudation.  This  exudation  showed  various 
stages  of  development.  Near  the  hyaline  membrane  it 
(/')  was  of  the  same  structure  as  the  altered  chorio-capil- 
laris.  A  fibrillous  matrix  was  densely  filled  with  lym- 
phoid bodies — small  round  cells  with  distinct  large  nuclei 
— and,  in  a  less  quantity,  with  spindle-shaped  and  stellate 
cells.  Oval  spaces  filled  with  rows  of  lymphoid  cells 
were  numerous  in  this  newly  organized  exudation,  and 
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blood-vessels  (/>)  of  various  size  pervaded  it  freely. 
Farther  from  the  choroid  the  structure  of  the  septum 
was  different.  Its  outer  layer  (ft1  Fig.  2,/ and  d,  Fig. 
3)  consisted  of  ordinary  soft  connective  tissue,  having  a 
ground-work  of  delicate  fibres  in  which  numerous  small 
round  and  fusiform  cells  were  embedded.  The  fibres 
were  tough  in  the  centre  (f2y  Fig  2),  and  arranged  in 
undulating  bundles,  with  a  smaller  amount  of  cells  and 
blood-vessels.  The  different  stages  of  ossification  could 
be  followed  in  this  central  portion  with  remarkable 
clearness.  In  the  places  where  the  septum  was  thinnest, 
such  as  is  represented  in  Fig.  2,  there  lay,  in  the  middle 
of  the  fibrous  tissue,  a  well-defined  mass  of  denser  struc- 
ture (m,  Fig.  2),  which  was  less  transparent,  and  less 
striated  than  the  surrounding  tissue.  It  appeared,  under 
low  magnifying  power,  to  be  homogeneous  and  finely 
granular ;  under  high  power  it  dissolved  into  a  delicate 
fibrillated  and  minutely  dotted  matrix,  in  which  small 
round  and  elongated  cells  were  situated  at  regular  inter- 
vals. This  was  the  first  stage  of  the  ossific  process.  It 
could  be  easily  followed  up  into  the  second,  which  is 
represented  in  Fig.  3,  Tab.  I.,  and  has  been  so  admirably 
described  by  R.  Virchow  under  the  name  of  osteoid  tis- 
sue. The  dotted  appearance — chalky  infiltration — of  the 
matrix  was  better  defined ;  the  fibres  had  disappeared, 
and  at  regular  intervals  oval  bodies,  with  short  offsets 
and  homogeneous  contents,  but  without  any  nuclei,  were 
visible.  These  bodies  were  connective  tissue  corpuscles 
in  process  of  transformation  into  bone  corpuscles.  Me- 
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dtdlary  spaces  (h,  Fig.  3)|were  so  numerous  and  large 
in  most  places  that  the  osteoid  tissue  enclosing  them 
was  more  like  a  stiff:  trabecular  network  than  a  solid 
compact  mass.  The  medullary  spaces  were  filled  with  de- 
licate connective  tissue,  enclosing  many  small  round  cells, 
and  were  pervaded  by  numerous  blood-vessels  (v,  Fig.  3). 
Some  of  the  medullary  canals  were  partly,  and  others 
entirely,  filled  with  large  fat-cells.  At  some  points  on  the 
border  of  the  osteoid  tissue  small  clusters  of  calcifying 
cells  (m,  Fig.  3)  were  seen  isolated  in  the  ordinary  con- 
nective tissue ;  but  in  most  places  the  infiltration  with 
chalk  was  indicated  by  a  well-defined,  though  irregular 
outline  (0,  Fig.  3).  At  very  few  points  only  of  this 
specimen  I  met  with  fully  developed  osseous  substance, 
showing  the  characteristic  ragged  .anastomosing  bone 
corpuscles. 

Near  the  ocular  axis  the  ossification  ceased.  Fibrillous 
connective  tissue,  continuous  with  the  ossific  substance, 
formed  a  false  membrane  {f  \  Fig.  3)  behind  the  poste- 
rior lens  capsule  (<?,  Fig,  3).  It  became  thinner  the 
more  it  approached  the  centre  of  the  posterior  capsule, 
which  was  completely  free  from  any  deposit  The  com- 
mencement of  the  false  membrane  exhibited  a  sparse 
network  of  fusiform  and  stellate  cells  with  large  oval 
nuclei,  a  small  body,  and  exceedingly  long  offsets.  Some 
of  them  lay  parallel,  others  intersected  one  another  under 
various  acute  angles.  Newly  formed  blood-vessels  and 
lymphoid  bodies  were  nowhere  wanting,  not  even  at  the 
limits  of  the  new  formation  of  connective  tissue  corpuscles. 
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The  crystalline  lens,  iris,  ciliary  muscle,  cornea,  and 
sclerotic  manifested  no  structural  alterations.  The  su- 
pra-choroid  was  also  normal,  with  the  exception  of  that 
portion  lying  near  the  septum,  which  participated,  toge- 
.  ther  with  the  outer  choroidal  layer,  in  the  inflammatory 
process.  The  nerves  of  the  ciliary  region  were  very 
abundant  and  unchanged,  so  that  neither  from  their 
number  nor  their  caliber  any  degree  of  atrophy  could  be 
suspected.  I  should  mention  further,  in  opposition  to 
Stellwag  (Treatise,  p.  232),  that  the  nervous  fibres  had 
retained  their  normal  medullary  sheath. 

I  am  likewise  indebted  to  Dr.  H.  Althof  for  the  ex- 
amination of  two  other  eyes  affected  with  ossification 
from  the  choroid.  Both  were  remarkable  for  the  thick- 
ness  of  their  bony  shells,  and  the  simultaneous  occur- 
rence of  calcification  and  ossification.  In  both  cases  the 
detached  retina  penetrated,  like  a  cord,  through  a  round 
and  smooth  aperture  in  the  ossific  deposit,  which,  at  this 
point,  was  5  mm.  thick.  Exudations  from  the  iris  had 
undergone  chalky  degeneration.  These  specimens,  having 
already  gone  through  different  hands,  were  unfortunately 
no  longer  complete  enough  to  determine  the  origin  and 
extent  of  the  morbid  products  they  contained. 

The  two  following  specimens  I  owe  to  the  kindness  of 
my  friend  Dr.  G.  Reuling,  surgeon  to  the  Maryland  Eye 
and  Ear  Infirmary  at  Baltimore. 

Tlie  first  was  the  eye  of  a  man,  45  years  of  age.  It  had  been  in- 
jured, five  years  previously,  by  a  piece  of  metal,  on  the  occasion  of  the 
explosion  of  a  gun.    Tue  his  and  lens  had  been  wounded.  Detach- 
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nient  of  the  retina,  and  iridocyclitis  of  the  injured  eye,  and  sympa- 
thetic affection  of  the  other,  followed,  on  account  of  which  the  former 
was  taken  out  by  the  surgeon,  who  sent  it  to  me,  well  preserved  in 
Holler's  fluid. 

The  eye-ball  was  somewhat  smaller  than  natural,  the 
cornea  reduced  to  about  half  its  normal  diameter.  The 
globe,  opened  by  an  antero-posterior  section,  displayed 
the  following  conditions  (See  Fig.  4,  Tab.  1).  The  iris 
(tr)  and  anterior  surface  of  the  shrunken  and  degene- 
rated lens  (i)  lay  on  the  posterior  surface  of  the 
cornea.  The  ciliary  body,  especially  the  ciliary  muscle 
were  easily  discernible.  The  retina  was  detached  in 
the  shape  of  a  funnel,  with  its  apex  at  the  optic  disc  and 
its  anterior  insertion  at  the  posterior  end  of  the  ciliary 
body,  as  usual.  The  retina  enclosed  a  soft,  granular- 
looking  tissue  {r  ).  the  anterior  boundary  of  which  was 
indicated  by  a  curved  line  (m)  stretching  transversely 
through  the  globe.  The  centre  of  this  line  felt  hard 
when  touched  with  a  needle.  It  was  intimately  con- 
nected with  the  remnants  of  the  crystalline  (/),  which 
felt  dense  but  not  calcareous.  Between  the  shrunken 
lens  and  the  ciliary  body  there  was  a  space  (n)  filled 
partly  with  fluid,  partly  with  loose  connective  tissue. 
The  choroid  was  adherent  to  the  sclerotic  ;  it  seemed 
somewhat  atrophic,  had,  however,  no  deficiencies  of  pig- 
ment ;  but  very  minute  granules  projected  over  its  sur- 
face. In  its  posterior  part,  which  was  perforated  by  the 
coarcted  retina  (r),  there  lay  an  irregularly  shaped 
hard  thin  plate  (j>),  11  mm.  in  length  and  6  mm.  in 
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breadth.  It  was  evidently  situated  in  the  choroid,  for 
its  peripheral  portion  was  completely  and  regularly 
covered  with  choroidal  pigment,  while  the  central  por- 
tion had  a  smooth  whitish,  finely  striated  surface  which 
was  slightly  raised  over  the  peripheral  portion.  An 
isolated  small  hard  plate  was  found  more  anteriorly  in 
the  choroid,  and  still  another  one  forming  a  partial  ring 
at  the  periphery  of  the  transverse  septum,  with  which 
the  displaced  retina  was  connected. 

The  microscopic  examination  showed  that  this  ring 
consisted  of  osseous  tissue.  Its  relations  to  the  sur- 
rounding coats  of  the  eye  were  identical  with  those 
found  in  the  second  case,  to  which  Figs.  1  to  3  of  Tab. 
I  refer.  The  most  anterior  part  of  the  choroid  was 
thickened  by  connective  tissue  which  originating  in  its 
capillary  layer,  perforated  the  ej^ithelium  (as  in  Fig.  2), 
and  extended  as  a  false  membrane  inward;  differing,  how- 
ever, from  Case  2  by  not  stretching  horizontally  through 
the  globe,  as  in  Fig.  1,  but  by  being  drawn  forward. 
In  some  places  its  peripheral  parts  were  nearly  in  con- 
tact with  the  ciliary  processes.  Ossification  in  this  false 
membrane  was  not  complete.  In  about  one-half  of  the 
peripheric  part  well-developed  bone  was  found ;  in  the 
other  half,  only  connective  tissue,  with  small  plates  of 
osteoid  substance.  A  small  osseous  tumor  was  observed 
in  the  centre  of  the  transverse  false  membrane,  lying  be- 
hind the  iris  and  the  disorganized  and  shrunken  lens. 
Choroidal  pigment  had  been  carried  to  this  place  by  the 
stream  of  exudation,  if  the  extension  of   the  newly- 
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formed  cellular  elements  may  be  called  so.  The  lens 
showed  remnants  of  fibres  distorted  in  the  most  irregular 
manner,  fat,  and  misshapen  cellular  remnants.  Its  cap- 
sule was  wrinkled,  but  unaltered  in  structure.  The  stroma 
of  the  iris  was  mostly  transformed  into  connective  tissue. 
The  pigment  layer,  however,  was  remarkably  well  pre- 
served. A  dense  fibrous  mass  was  found  behind  it, 
closely  connected  with  the  remnants  of  the  lens.  The 
ciliary  body — muscle  and  processes — was,  inmost  places, 
in  an  entirely  healthy  condition.  It  did  not  participate 
in  the  process  of  proliferation  and  ossification  which  arose 
from  the  anterior  part  of  the  choroid,  and  by  being 
drawn  forward  came  almost  in  contact  with  the  outer 
surface  of  the  ciliary  processes.  Had  the  disease  been 
allowed  to  continue  its  march  this  contact  would  have 
been  effected,  and  the  outer  surface  of  the  osseous  plate 
would  have  shown  a  cast  of  the  ciliary  processes,  as 
Arnold  Pagenstecher  has  observed  in  one  specimen.  At 
one  point  only  the  ciliary  body  was  degenerated,  partici- 
pating with  the  iris  in  the  formation  of  cicatricial  tissue. 
This  was  the  point  at  which  the  foreign  body  had  in- 
jured the  eye,  and  from  which  the  sympathetic  irritation 
must  have  started. 

The  choroid  was  not  materially  changed  in  its  middle 
and  anterior  parts,  with  the  exception  of  its  anterior  edge 
which  has  been  already  described.  The  finely  granular 
appearance  of  its  inner  surface  before  mentioned  resulted 
from  extensive  colloid  deposits  on  its  hyaline  layer. 
These  colloid  bodies  differed  greatly  in  size  and  form : 
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some  were  no  larger  than  the  pigmented  epithelial  cells 
of  the  choroid,  others  were  0.5  mm.  in  diameter.  They 
were  mostly  globular,  but  in  some  instances  much  elonga- 
ted, here  and  there  projecting  like  vermiform  processes 
over  the  surface  of  the  choroid.  The  smaller  ones  were 
evenly  covered  with  epithelium,  the  larger  had  a  smooth 
unpigmented  surface.  They  were  also  seen  on  that  part 
of  the  choroid  (^,  Fig.  4,  and  c,  Fig.  5)  which  contained 
the  osseous  plate.  This  plate  (o,  Fig.  .5)  was  situated  in 
the  capillary  layer  (n,  Fig.  5)  of  the  choroid,  all  the 
other  layers  of  this  membrane  being  well  preserved. 
The  capillary  layer  itself  was  enlarged  by  intussuscep- 
tion of  new-formed  ceils,  fibres,  and  blood-vessels.  The 
nutritive  canals  Fig.  5)  of  the  bony  plate  extended 
from  the  outer  layers  of  the  choroid  to  the  inner  border 
of  the  chorio-capillaris.  Small  vessels  arising  from  the 
outer  choroidal  vessels  (v,  Fig.  5)  penetrated  into  these 
nutritive  canals,  being  enveloped  by  delicate  connective 
tissue,  like  the  vessels  ramifying  between  the  nerve-fibre 
bundles  of  the  opticus.  The  osseous  corpuscles  in  the  bony 
plate  were  well  developed,  but  very  delicate.  They  had  an 
infinite  number  of  offsets  by  which  they  anastomosed  with 
one  another.  Immediately  after  the  preparation  had  been 
taken  out  of  the  alcohol  and  placed  under  the  microscope, 
the  corpuscles  and  their  offsets,  in  some  places,  appeared  as 
dark  as  if  they  had  been  taken  from  an  old  piece  of  bone ; 
but  soon  after  glycerine  had  been  added  they  became 
transparent,  and  showed,  in  their  interior,  very  distinct 
nuclei  or  cells,  the  outlines  of  which  were  at  some  dis- 
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tance  from  the  walls  of  the  lacuna?.  When  the  prepara- 
tions were  mounted  in  some  other  preservative  fluids — for 
instance,  Canada  balsam — the  bone  corpuscles  became 
black  ad  usual.  The  conversion  of  the  fibrous  tissue  into 
osteoid  and  osseous  substance  was  immediate  :  the  chalky 
incrustation,  in  this  as  in  most  specimens  I  have  examined, 
was.  however,  so  meagre  that  sections  could  be  easily 
made  with  the  knife. 

The  remarkable  features  of  this  case,  summed  up 
hriefu,  are  the  following  :  A  foreign  body  had  wounded 
the  cornea,  iris,  lens,  and  ciliary  body.  The  lens  had 
become  partially  absorbed  and  disorganized.  Plastic 
chronic  inflammation  in  the  iris  and  ciliary  body  had  been 
the  result,  causing,  after  the  lapse  of  five  years,  sympa- 
thetic inflammation  in  the  other  eye.  The  choroid  had 
undergone  osseous  degeneration  in  its  capillary  layer  to 
a  considerable  extent  around  the  optic  nerve  entrance. 
From  its  anterior  edge  arose  a  false  membrane  which  ex- 
tended across  the  eye-ball,  being,  however,  drawn  for- 
ward by  the  shrinking  cicatricial  tissue  in  the  anterior 
part  of  the  eye.  This  membrane  was  ossifying  in  its 
peripheral  and  central  parts.  The  ciliary  body  was 
healthy,  except  in  that  part  which  had  been  injured  by 
the  foreign  body.  The  hyaline  layer  of  the  choroid  was 
studded  with  colloid  globules.  The  retina  was  detached 
and  coarcted  in  the  shape  of  a  funnel,  attached  anteriorly 
to  the  transverse  false  membrane,  posteriorly  to  the  optic 
nerve.  It  was  degenerated  by  a  great  increase  of  its 
connective  tissue  elements,  both  fibres  and  granules.  The 
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remnants  of  the  vitreous  body  enclosed  by  the  retina  and 
the  transverse  septum  were  completely  metamorphosed 
into  connective-tissue  fibres  and  cells. 

The  second  of  Dr.  Keuling's  cases  was  that  of  a  man 
38  years  of  age ;  his  eye-disease  had  likewise  a  traumatic 
origin.    No  other  particulars  of  his  history  were  given. 

The  specimen  (Fig.  G,  in  the  text)  exhibited  condi- 
tions very  similar  to  those  of  the  preceding  case.  The 
ossification  was  still  more  advanced.  The  retina  was  like- 
wise detached  and  compressed  into 
a  solid  funnel-shaped  mass  (V,  Fig. 
6),  arising  with  its  spiall  end  from 
tGe  optic  disc,  perforating  the 
bony  shell  (b)  of  the  choroid, 
passing  through  a  serous  fluid 
(s)  which  filled  the  posterior 
space  of  the  eyeball,  and  inserting  itself  with  its 
broad  end  into  a  hard  transverse  sejDtum  (h)  behind 
the  lens  (7).  The  osseous  plate  (b)  of  the  choroid 
was  thickest — 1.5  mm. — around  the  optic  disc.  Its 
extension  was  very  unequal  on  both  sides,  reaching  on 
the  one  only  as  far  as  3  mm,  from  the  disc,  on  the 
other  over  the  whole  length  of  the  choroid,  and  uniting 
with  the  transverse  septum,  which  arose  from  the  ante- 
rior margin  of  the  choroid  and  stretched  itself  across  the 
globe.  This  septum  was  thickest  in  its  centre,  where  it 
corresponded  to  the  remnants  of  the  vitreous  body  en- 
closed by  the  retina.    It  contained  in  its  middle  a  black 
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irregular  foreign  body,  a  piece  of  iron  (m),  which  was 
encapsuled  by  white  fibrous  tissue  (/).  Its  peripheric 
portion  (p)  felt  hard,  bony,  in  its  whole  circumference. 
In  front  of  the  septum  lay  the  crystalline  lens  (7),  its 
size  but  little  diminished,  and  its  consistence  unaltered. 
The  ciliary  body  (c)  was  situate  at  the  side  of  the  crys- 
talline lens,  and  likewise  before  the  transverse  septum. 
It  was  as  soft  as  usual,  and  had  on  the  whole  a  normal 
appearance.  The  ciliary  body  and  the  adjacent  part  of 
the  choroid  (ch)  were  separated  from  the  sclerotic, 
as  if  they  had  been  drawn  inward  by  the  contrac- 
tion of  the  transverse  septum.  The  cornea  (a)  was 
dejiressed  and  in  immediate  contact  with  the  iris, 
which,  to  the  naked  eye,  did  not  appear  abnormal. 
The  pupil  was  occluded  by  a  thin,  transparent  false 
membrane  (r£). 

Microscopic  examination  revealed  the  presence  of 
osseous  tissue  in  all  the  parts  which  felt  hard  to  the 
exploring  needle.  The  ossification  originated  in  the 
capillary  layer  of  the  choroid,  and  attained  its  greatest 
thickness  in  the  neighborhood  of  the  optic  nerve  en- 
trance (6,  Fig.  6).  The  outer  layers  of  the  choroid  (o) 
were  little  changed,  but  the  inner  layers, — hyaline  and 
epithelial  strata, — in  the  posterior  parts,  were  replaced 
by  dense  fibrous  connective  tissue  (t).  The  anterior  edge 
of  the  choroid  was  again  the  seat  of  plastic  inflamma- 
tion, the  products  of  which  extended  as  a  false  mem- 
brane transversely  through  the  globe,  in  the  manner  be- 
fore described.    Osteoid  and  osseous  tissue  was  found 
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in  the  peripheral  portions  of  the  septum  (jf).  The 
cornea,  iris,  ciliary  body,  and  crystalline  lens  did  not 
reveal  any  extraordinary  conditions.  An  abundance  of 
small  ceils  and  delicate  fibres  was  present  in  the  iris, 
indicating  that  this  membrane  was  in  a  state  of  in  flam- 
mation,  of  which  the  pupillary  membrane  was  an  addi- 
tional symptom.  I  could  not  have  traced  the  course 
which  the  foreign  body  had  taken  without  totally  sacri- 
ficing this  very  instructive  specimen.  It  seemed  that 
the  foreign  body  had  passed  through  the  sclerotic,  and 
had  been  immediately  suspended  and  encapsuled  in  the 
vitreous  body  behind  the  lens.  This  is  very  unusual,  as 
we  know,  chiefly  by  Dr.  Berlin's  researches,  that  heavy 
foreign  bodies,  such  as  pieces  of  stone  and  metal,  when 
they  have  once  entered  the  vitreous  chamber,  commonly 
strike  the  opposite  wall,  from  which  they  are  repelled 
and  sink  to  the  bottom  of  the  globe.  The  sojourn  of 
the  foreign  body  in  the  eyeball,  together  with  the  pres- 
ence of  irido-choroiditis,  suffices,  apart  from  the  exten- 
sive ossification,  to  account  for  the  sympathetic  ophthal- 
mia in  the  other  eye.  With  regard  to  the  ossific  pro- 
cess, this  case  shows  the  same  general  conditions  as  the-" 
preceding  cases. 

The  following  case  came,  not  long  ago,  under  my  own 
observation,  and  served  as  an  example  to  utilize,  with 
regard  to  diagnosis  and  treatment,  the  experience  and 
results  derived  from  the  study  of  the  foregoing  cases. 


Mrs.  P.,  of  New  York,  nineteen  years  ago  contracted  in  her  left  eye 
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an  intense  acute  inflammation,  which,  judging  from  the  symptoms  she 
described,  was  an  iritis.  The  inflammation  subsided  in  the  course  of 
two  weeks,  but  left  tenderness  and  great  impairment  of  vision  behind. 
Every  now  and  then  this  eye  would  inflame  again  in  a  less  degree,  and 
cause  irritability  of  its  fellow.  Twelve  years  ago  both  eyes  suffered 
simultaneously  from  a  severer  attack,  from  which  the  right  recovered, 
but  the  left  became  blind.  Off  and  on  during  the  last  twelve  years, 
the  left  would  be  tender  and  slightly  bloodshot,  the  right  sympathizing, 
dreading  the  light,  weeping,  and  being  easily  fatigued.  Its  sight,  how- 
ever, continued  good,  and  she  could  easily  read  and  sew  with  it,  until 
the  commencement  of  September,  1870,  when  it  became  severely  in- 
flamed, painful,  especially  during  the  night,  and  very  much  impaired 
in  sight.  A  fortnight  after  she  came  to  the  New  York  Ophthalmic  In- 
stitute for  relief,  her  right  eye  exhibiting  the  symptoms  of  severe  iriclo- 
choroiditis.  There  was  marked  circum-corneal  injection  ;  not  uniform 
however,  the  outer  part  being  much  whiter.  The  iris  was  dirty  gray, 
its  pupillary  edge  completely  adherent.  The  pupil  dilated  somewhat 
by  the  use  of  atropine,  which  stretched  the  circular  russet  synechias 
without  tearing  any.  The  lens  appeared  diffusely  grayish,  but  showed 
no  cataractous  dots  or  stripes.  The  interior  of  the  eye  could  be  dimly 
illuminated,  but  none  of  its  details  were  recognizable.  S=2iioi-F 
complete,  and  Tn.  The  other  eye  was  only  slightly  injected,  and  but 
little  tender  on  pressure.  As  mercurials,  leeches,  aperients,  and  atro- 
pine were  used  for  a  week  without  any  benefit,  and  the  pain  in  the 
right  eye  became  so  great  as  to  deprive  her  of  sleep  during  the  whole 
night,  the  removal  of  the  left  eye  was  decided  upon,  in  the  belief 
that  the  affection  of  the  right  had  its  origin  in  its  sympathy  with  the 
left. 

Immediately  before  the  enucleation,  the  left  eye  was  in  the  following 
condition.  An  opaque  stripe  was  in  the  lower  half,  and  apparently  on 
the  posterior  surface  of  the  cornea.  The  iris  was  greenish-yellow,  bulg- 
ing in  its  lower  part,  and  bearing  on  its  anterior  surface  two  small 
velvety  excrescences.    The  pupil  was  small,  and  filled  with  brown  pig- 
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ment.  The  size  and  shape  of  the  globe  were  unchanged  ;  the  episcleral 
Tessels  tortuous  and  numerous.  The  posterior  region  of  the  globe 
felt  hard  like  wood  to  the  touch,  the  hardness  terminating  in  an  irre- 
gular line,  4  to  5  mm.  behind,  and  parallel  to  the  corneal  margin.  The 
globe  in  front  of  this  line  was  of  normal  tension.  Pressure  upon  the 
ciliary  region  was  painful ;  not  so,  however,  upon  the  hardened  portion 
behind  it. 

The  globe  was  extirpated  on  the  23d  of  September.  The  wound 
healed  well.  The  sub-conj unctival  injection  and  tenderness  of  the 
right  eye  greatly  diminished  for  a  few  days,  and  vision  improved. 
Afterward  the  patient  felt  severe  pain  in  the  eye  nearly  every  night, 
lasting  for  one  or  several  hours,  while  the  days  were  pretty  comforta- 
ble. The  anterior  chamber  continued  shallow,  and  the  iris  discolored. 
The  pupil  dilated  only  moderately  by  the  use  of  atropine.  The  fundus 
could  be  illuminated,  but  its  details  were  not  recognized.  Vision  was 
doubly  or  three  times  as  good  as  before  the  operation.  She  was  treated 
with  atropine,  leeches,  hydrate  of  chloral—  opiates  were  not  tolerated — 
and  iron  with  rhubarb  as  a  tonic.  On  the  8th  of  November  she  had  a 
relapse.  The  anterior  chamber  was  turbid,  the  iris  discolored,  vision 
reduced  from  ^\  to  yi?  ;  great  pain  in  the  eye  and  head.  This  relapse 
yielded  to  an  application  of  leeches,  and  at  present,  November  21st,  the 
eye  bids  fair  to  recover,  with  S  =  the  refracting  media  not  yet 
having  cleared  up. 

The  eye-ball  was  placed  in  Midler's  fluid,  and,  some 
days  after,  in  absolute  alcohol.  An  antero-posterior 
section  exhibited  the  following  conditions  (Fig.  7  in  the 
text).  The  whole  inner  surface  of  the  choroid  was 
invested  with  a  bony  shell  (7/),  of  a  thickness  varying 
from  one-half  to  five  millimetres.  This  shell  ceased  im- 
mediately behind  the  ciliary  processes  (<?),  and  continued 
into  a  transverse  septum  lying  behind  the  lens.    At  the 
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periphery  of  the  septum  there  were  some  hardened  por- 
tions. The  retina  (r)  was  detached,  united  anteriorly 
to  the  peripheral  part  of  the  septum,  posteriorly  to  the 
optic  nerve,  after  having  pierced  the  thickest  por- 
tion of  the  bony  capsule.  The  detached  retina  was 
not  so  completely  coarcted  as  in  the  former  cases, 
but  had  some  lateral  expansion, 
admitting  of  the  folds  being 
separated  from  one  another. 
There  was,  however,  no  free  space 
between  the  folds,  these  lying  in 
immediate  contact  with  each  other, 
so  that  the  vitreous  body  had  been 
entirely  absorbed.  The  hard  shell 
was  covered  with  a  delicate  white 
fibrous  coat,  between  which  and  the  retina  there 
was  a  watery  fluid  containing  coagulated  albumen. 
The  ciliary  body  was  thickened,  the  inner  surface  of  the 
ciliary  processes  irregular,  and  here  and  there  coated  with 
soft  fibrous  exudation  (/).  The  iris  was  likewise  thick- 
ened. The  whole  substance  of  the  ciliary  body  and  iris 
was  soft,  no  hardened  concretions  being  felt  with  the 
needle.  The  lens  (I)  was  reduced  in  diameter,  but  not  in 
thickness.  The  anterior  corticalis  contained  a  thin, 
and  the  posterior  corticalis  a  thick  layer  of  chalky 
deposit.  The  lens  capsule,  however,  was  normal 
throughout.  Between  the  lens  and  ciliary  processes 
there  was  a  space  of  two  to  four  millimetres  (f),  filled 


partly  with  fluid,  partly  with  soft  fibrous  exudations. 
The  microscopic  examination  of  the  specimen  did  not 
reveal  any  new  facts  with  regard  to  the  formation  of 
bony  substance,  but  furnished  an  additional  example  of 
the  constancy  of  the  conditions  under  which  we  saw  ossi- 
fication take  place  in  the  preceding  cases.  It  was  another 
example  of  an  eye  suffering  from  old  irido-choroiditis. 
The  ossification  had  its  seat  in  the  inner  layer  of  the 
choroid,  the  outer  choroidal  layers  showing  symptoms  of 
chronic  inflammation,  viz.,  disarrangement  and  atrophy 
of  their  natural  elementary  parts,  together  with  hyper- 
trophy of  connective  tissue.  The  bony  shell  was  of  the 
usual  structure.  It  terminated  at  the  ora  serrata,  from 
which  region  here  also  a  transverse  false  membrane  arose 
in  which  ossification  had  begun  at  the  periphery.  The 
retina  was  disorganized,  connective-tissue  fibres  and  cells 
having  replaced  its  natural  elements  to  such  a  degree 
that  the  different  retinal  layers  were  nowhere  recogniz- 
able. The  lens  being  shrunk  laterally,  but  not  diminished 
from  pole  to  pole,  is  evidence  that  its  susj)ensory  liga- 
ment had  lost  its  physiological  action  to  flatten  the 
crystalline  body.  The  centre  of  the  lens  was  normal ;  its 
periphery  had  undergone  chalky  degeneration  without 
the  not  infrequent  interposition  of  connective  tissue 
between  the  capsule  and  the  chalky  deposit.  The 
changes  in  the  ciliary  body  and  iris  were  important,  as 
they  must  have  been  the  cause  of  the  sympathetic  in- 
flammation of  the  other  eye.  They  consisted  in  an 
abundant  infiltration  of  the  tissue  of  the  ciliary  muscle, 
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the  ciliary  processes,  and  iris,  with  lymphoid  bodies — for- 
mative cells — in  addition  to  which  newly  formed  con- 
nective tissue  was  observed,  replacing  a  part]  of  fthe 
original  stroma,  proceeding  through  the  epithelium  of  the 
ciliary  processes  into  the  posterior  chamber,  and  sprout- 
ing from  the  anterior  surface  of  the  iris  to  form  the 
velvety  excrescences  seen  upon  the  iris  before  the  eye 
was  extirpated. 

Here  we  see,  more  than  in  any  of  the  other  cases,  a 
well-pronounced  inflammation  of  the  ciliary  body  and  iris 
to  account  for  the  origin  of  the  sympathetic  inflamma- 
tion in  the  fellow-eye.  The  sympathetic  inflammation 
was  also  of  a  higher  development  than  in  any  of  the 
preceding  cases.  How  long  the  inflammation  had  existed 
in  the  eye  primarily  affected  until  it  waked  up  such  a 
severe  inflammation  in  the  other,  cannot  be  determined. 
The  repeated  attacks  of  temporary  inflammation  in  the 
first  eye  had  often  been  accompanied  by  slighter  irrita- 
tions in  the  second,  which,  however,  had  passed  without 
causing  notable  injury,  until  lately  the  affection  in  the 
second  eye  had  reached  such  an  intensity  as  to  threaten 
its  preservation,  and  necessitate  the  removal  of  the  first. 

If  I  review,  with  regard  to  the  questions  set  forth  at 
the  beginning  of  this  paper,  these  cases,  and  avail  myself 
of  the  literature  as  far  as  it  is  accessible  to  me,  I  arrive 
at  several  conclusions  of  some  general  value. 

Nowlieve  lias  there  been  found  true  ossification  in  the 
crystalline  lens,  retina,  cornea,  iris,  and  vitreous  body. 
The  osseous  formations  which  have  been  described  in  the 


30 


vitreous  must  be  considered  as  metamorphoses  of  plastic 
exudations,  false  membranes,  originating  from  some  part 
of  the  uveal  tract.  Calcareous  deposits,  on  the  other  hand, 
have  been  observed  in  all  the  structures  of  the  globe. 

Trite  ossification  has  only  been  found  in  exudations 
from  the  choroid* 

When  the  process  is  still  in  a  low  stage  of  develop- 
ment, the  ossification  takes  place  in  small  plates,  which 
lie  in  the  chorio-capillaris,  and  are  covered  by  the  hyaline 
membrane  and  the  epithelium  of  the  choroid,  as  is  illus- 
trated in  Fig.  5,  Tab.  I.,  and  by  Arnold  Pagenstecher 
in  Arch.  f.  Ophth.  VII.,  1,  Plate  II.,  Fig.  5,  If,  however, 
the  morbid  action  be  further  advanced,  then  the  more 
abundant  exudation  wrinkles  and  perforates  the  hyaline 
membrane,  invests  the  inner  surface  of  the  choroid,  and 
is  gradually  and  slowly  converted  into  osteoid  tissue. 
The  retina  remains  sometimes  in  immediate  contact  with 
the  inner  surface  of  the  osseous  capsule  (Wardrop  in 
Mackenzie's  Treatise,  IV.  Ed.,  p.  677),  but  it  is  generally 
separated  from  it,  retaining,  however,  its  attachments  to 
the  ora  serrata  and  the  optic  disc,  perforating  the  bone 
shell  in  the  latter  place.  The  abrupt  termination  of  the  \ 
osseous  capsule  at  the  ora  serrata  made  me  think  that 
the  chorio-capillaris  plays  an  essential  part  in  the  pro- 

*  The  best  and,  as  far  as  I  know,  also  the  most  recent  description,  together  with 
a  full  account  of  the  literature  on  ossification  in  the  eye,  is  given  by  Dr.  Arnold 
Pagenstecher,  in  a  paper  prepared  in  the  laboratory,  and  under  the  auspices  of 
Prof  essor  Heinrich  Muller,  in  Wiirzburg,  published,  in  18G0,  in  Graefe's  Archives, 
Vol.  vii.,  part  1,  pp.  99-118.  Since  this  work  is  easily  accessible  to  everybody, 
I  refrain  from  quotations  of  literary  sources. 
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duction  of  the  ossific  deposits.  Ossification,  I  argued,  be- 
ing an  active  process,  and  requiring  much  nutritive  ma- 
terial, is  dependent  on  the  chief  source  of  nutrition  of  the 
interior  of  the  globe,  namely,  the  capillary  layer  of  the 
choroid,  which,  according  to  Dr.  Theodore  Leber's  investi- 
gations, terminates  at  the  pars  plana  corporis  ciliaris,  that 
is,  in  the  region  of  the  ora  serrata.  These  views  have 
been  confirmed  by  further  inquiries. 

The  continuation  of  the  ossifying  connective-tissue  coat 
covering  the  inner  surface  of  the  bone  capsule  into  a  false 
membrane,  stretching  like  a  septum  from  the  ora  serrata 
transversely  through  the  vitreous  body,  serves  to  bring 
the  occurrence  of  osseous  layers  in  this  region  into  con- 
nection with  the  chorio-capillaris.  Henry  Miiller  and 
Arnold  Pagenstecher  (1.  c,  p.  102)  also  describe  the 
occurrence  of  such  a  septum  at  the  same  place,  and  in 
connection  with  a  bony  shell  terminating  at  the  ora  ser- 
rata. The  second  case  described  in  this  paper  shows 
(Figs.  1  and  2,  Tab.  I.)  the  primary  plastic  exudation 
originating  in  the  anterior  part  of  the  chorio-capillaris, 
perforating  the  hyaline  membrane  and  pigmentary  layer, 
and  expanding  into  the  vitreous  (Fig.  2).  It  was  dis- 
tinctly visible  that  the  ciliary  body  was  not  the  starting- 
point  of  the  exudation,  as  it  lay  before  it  and  was  not 
materially  changed. 

This  false  transverse  membrane,  however,  although 
starting  from  the  terminating  portions  of  the  chorio-ca- 
pillaris, increases  in  thickness  as  it  grows,  and  ultimately 
reaches  the  ciliary  processes,  the  zonula  Zinnii,  and  crys- 
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talline  lens,  which  by  the  contraction  of  the  newly- 
formed  tissue  may  be  drawn  backward.  Arnold  Pagen- 
stecher  observed  in  one  of  his  cases  that  the  anterior 
portion  of  the  bony  shell  had  on  its  outer  surface  distinct 
impressions  from  the  corona  ciliaris.  This  also  proves 
that  the  bone  production  did  not  originate  in  the  ciliary 
processes,  but  was  only  in  contact  with  them  during  its 
solidification.  In  our  fifth  case  the  ossific  septum  was 
drawn  forward  toward  the  cornea,  thus  coming  in  con- 
tact with  the  ciliary  processes  which  were  found  unaf- 
fected. In  our  other  cases  the  osseous  deposit  did  not 
reach  the  ciliary  processes  at  all,  but  left  them  intact  in 
their  position,  although  it  drew  the  lens  backward  (Figs. 
1,  G,  and  7).  It  is  extraordinary  that  in  one  of  our  spe- 
cimens— the  second  described — the  ossification  was  not 
noticed  on  the  choroid  proper,  but  was  confined  to  the 
false  membrane  behind  the  crystalline.  If  the  cursory 
examination  made  before  the  choroid  was  taken  off  is  to 
be  considered  sufficiently  reliable  for  admitting  that  no 
osseous  plates  were  present  in  the  choroid,  the  process  of 
plastic  exudation,  of  which  ossification  is  only  the  conse- 
quence and  final  stage,  must  have  been  limited  to  the 
anterior  portion  of  the  choroid.  This  in  reality  seems 
to  have  been  the  case,  as  the  exudation — represented 
in  Fig.  2 — was  circumscribed,  and  the  small  remnants  of 
choroid  which  I  found  behind  it  manifested  no  material 
change  in  structure. 

To  complete  the  description,  I  should  refer  here  to  a 
most  interesting  specimen  described  and  illustrated  by  a 
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woodcut  in  Stellwag's  Treatise  (Fig.  35,  p.  233).  A 
thick  osseous  shell  invested  the  choroid  from  the  optic 
disc  to  the  commencement  of  the  ciliary  body ;  thence 
turned  its  course  inward  behind  the  crystalline,  forming 
thus  a  complete  shell  of  a  triangular  shape,  with  about 
an  equal  thickness  throughout.  The  ciliary  body  here, 
too,  lay  before  the  shell,  and  did  not  participate  in  the 
ossific  process.  The  case  represents  the  last  stage  of 
ossification  in  the  eye,  as  far  as  I  could  follow  up  the 
reliable  literature.  The  three  latter  of  our  cases  (Figs. 
4,  6,  and  7)  bear  the  same  features  as  Stellwag's  case, 
with  this  difference  only,  that  the  osseous  shell  was  not 
so  complete  nor  so  thick  as  in  his.  In  most  earlier 
writers  petrification  and  ossification  are  not  distinguished 
from  each  other ;  and  as  both  may  occur  simultaneously 
in  the  same  specimen,  as,  for  instance,  in  the  third  and 
fourth  here  reported,  the  deposits  from  the  iris  and  in 
the  lens  described  by  the  earlier  writers  must  be  taken 
for  what  they  have  been  more  recently  found  to  be, 
namely,  calcareous  degeneration,  until  further  evidence 
of  ossification  in  these  parts  is  furnished  by  the  study  of 
new  cases. 

Although  the  subject  under  consideration  has  not  yet 
been  sufficiently  investigated,  and  the  material  at  my 
disposal  for  original  inquiry  is  too  limited  to  yield 
results  which  might  not  be  essentially  modified  by  sub- 
sequent observations,  I  arrive,  nevertheless,,  in  summing 
up  the  facts  contained  in  this  paper,  at  the  following  not 

unimportant  conclusions : — 
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Formation  of  hone  in  the  eye  is  the  consequence  and 
final  stage  of  a  plastic  inflammation  of  the  capillary 
layer  of  the  choroid.  It  invests  the  inner  surface  of  the 
choroid,  and  continues,  in  the  form  of  a  transverse  sep- 
tum, through  the  anterior  part  of  the  vitreous  humor, 
behind  the  ciliary  body  and  the  crystalline  lens,  with- 
out, however,  involving  these  structures. 

The  diseases  tvhicli  lead  to  ossific  productions  are 
chronic  inflammations  of  the  interior  coats  of  the  eye, 
called  internal  ophthalmia  by  the  earlier,  irido-choroi- 
ditis  by  modern  writers.  It  should  be  particularly 
mentioned  that  chronic  plastic  inflammation  limited  to 
the  ciliary  body  and  iris,  iridocyclitis,  which  is  not  un- 
common, and  leads  to  the  formation  of  false  membranes 
before  and  behind  the  crystalline  lens,  has  not  been 
found  to  generate  osseous  tissue.  Nor  has  ossification 
been  demonstrated  as  a  sequel  of  iritis  alone. 

The  diagnosis  of  ossification  may  be  based  upon  the 
unyielding  and  hard  condition  of  the  posterior  part  of 
the  globe,  terminating  about  two  lines  behind  the  cor- 
nea, while  the  anterior  region  is  soft,  or  at  least  impres- 
sible. 

Simultaneous  occurrence  of  calcification  and  ossifi- 
cation is  frequent.  Calcification  may  be  diagnosticated 
by  atrophy  or  degeneration  of  the  iris,  in  combination 
with  a  shrunken  white  or  yellowish  cataractous  lens. 

As  ossification  does  not  involve  the  outer  choroidal 
layers,  nor  the  ciliary  muscle  and  iris,  it  in  itself  is  not 
to  be  dreaded  as  a  cause  of  sympathetic  ophthalmia. 
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The  latter  can  only  result  from  iridocyclitis  supervening 
as  a  complication  to  ossific  choroiditis. 

As  long  as  an  eye  in  which  ossification  is  diagnosti- 
cated remains  free  from  irritation,  and  its  fellow  also, 
the  removal  of  the  former,  for  fear  of  sympathetic  in- 
flammation, is  not  indicated.  To  corroborate  this,  I  may 
state  that  I  have  not  infrequently  observed  cases  in  which 
eyes  bearing  the  signs  of  ossification,  and  even  being 
tender  to  the  touch  on  the  ciliary  region,  were  toler 
ated  without  annoyance  for  twenty,  thirty,  and  forty 
years. 
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A  CASE  OF  GLIOMA  RETINA,  OPERATED  ON  AT  AN  EARLY 
STAGE,  AND  EXHIBITING  SOME  NEW  AND  PECU- 
LIAR ANATOMICAL  CONDITIONS. 

By  H.  KNAPP. 


(Plates  II.  and  III.) 

Intra-ocular  tumors,  especially  glioma  of  the  retina, 
have  of  late  years  excited  the  particular  interest  both 
of  ophthalmologists  and  pathologists.  All  investiga- 
tors, Virchow  at  their  head,  express  themselves  in  such 
a  way  that  further  observations  are  still  needed,  and, 
above  all,  such  as  treat  on  the  early  stages  of  this  im- 
portant disease.  The  following  case,  therefore,  may  be 
found  worthy  of  attention  in  more  than  one  respect : — 

Herman  Pillat,  of  New  York,  a  healthy-looking  boy,  8  years  of  age, 
noticed,  in  October,  1868,  on  a  particular  occasion,  that  he  could  not 
see  with  his  left  eye.  This  occasion  was  that  he  had  hurt  his  left  eye 
with  the  corner  of  a  book.  His  eye  ached  for  about  a  quarter  of  'an 
hour,  then  all  symptoms  of  irritation  disappeared,  and  he  did  not  tell 
his  parents  of  the  injury  until  a  week  later  they  discovered,  by  acci- 
dentally closing  his  right  eye,  that  the  left  was  totally  blind. 

The  appearance  of  the  eye  did  not  show  any  abnormality,  the  pupil, 
especially,  being  regular  and  movable.  After  about  six  months,  how- 
ever, they  noticed  that  the  pupil  had  become  larger  than  that  of  the 
other  eye,  and  presented  a  deep-seated  reddish-yellow  lustre  when 
turned  towards  the  light.    At  that  time  they  consulted,  as  they  told 
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me  after  I  had  enucleated  the  eve,  H.  D.  Xoyes  of  this  city,  who 
intimated  to  them  that  a  malignant  growth  was  developing  in  the  eve, 
and  the  removal  of  the  latter  would  soon  become  necessary.  Alarmed 
by  this  statemeDt,  and  hearing  opinions  more  consolatory  to  them,  the 
eye  being,  moreover,  free  from  all  redness  and  pain,  they  omitted  to 
see  Dr.  Noyes  again. 

Early  in  October,  1869,  the  eye  began  to  become  now  and  then  pain- 
ful. About  the  middle  of  the  month,  while  on  a  short  sojourn  up  the 
Hudson,  during  bad  weather,  he  caught  a  severe  cold  in  his  head  and 
lungs.  At  the  same  time  the  eye  began  to  become  red,  more  painful, 
and  watering.  A  week  after,  on  the  26th  of  October,  1869,  the 
patient  was  brought  to  me  and  showed  the  following  condition  : — 
General  health,  aside  from  the  remnants  of  the  cold,  excellent.  Eight 
eye  in  every  respect  normal,  only  a  little  intolerant  of  light,  and  easily 
weeping.  Left  eye  considerable  subconjunctival  injection;  cornea  very 
slightly  hazy,  and  less  sensitive  than  in  the  other  eye  ;  pupil  immovable, 
dilated  in  the  form  of  a  vertical  ellipse ;  iris  of  a  dirty  grayish-brown 
discoloration  ;  globe  hard  (Tx) ;  no  perception  of  light.  The  pupillary 
field  appeared  dull  and  smoky.  A  dirty  yellowish-brown  reflex,  par- 
ticularly marked  in  the  lower  half,  shone  through  the  pupil,  originat- 
ing from  a  mass  which,  on  examination  with  focal  light,  appeared  free 
from  blood-vessels,  uniformly  dull  reddish-yellow,  and  lying  immedi- 
ately behind  the  transparent  and  a  little  advanced  crystalline  lens. 

I  informed  the  parents  that  a  malignant  tumor  had  developed  in  the 
eye,  having  just  entered  the  stage  when  it  leaves  the  organ  and  infects 
the  system.  The  eye,  I  added,  should  be  removed  without  delay,  if 
they  wished  to  save  the  life  of  their  child.  This  firm  declaration, 
being  in  conformity  with  what  Dr.  Noyes  had  already  pointed  out  to 
them  six  months  previously,  made  them  immediately  consent  to  the 
enucleation  of  the  eyeball,  which  I  performed  the  next  day.  No  acci- 
dent occurred.  The  wound  healed  without  suppuration,  and  up  to 
this  time,  December,  1870,  the  boy  has  shown  no  symptoms  of  a  recur- 
rence in  the  orbit  or  in  remote  organs,  and  has  enjoyed  excellent 
health. 
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Examination  of  the  Enucleated  Eyeball. 

The  globe  was  opened  immediately  after  its  removal, 
by  an  antero-posterior  section  beginning  in  the  centre  of 
the  cornea.  Although  the  knife  was  sharp,  the  lens  was 
separated  from  the  ciliary  body,  being  united  with  the 
base  of  a  funne] -shaped  detached  retina  (V,  Fig.  1,  Tab.  II. 
In  this  figure  the  parts  are  drawn  according  to  their 
proper  situation  before  the  section  was  made).  The  an- 
terior portion  (t)  of  the  retinal  funnel  represented  a  yel- 
lowish swelling  reaching  to  the  posterior  capsule  of  the 
lens.  The  surface  of  the  intumescence  was  wrinkled  in 
some  places,  and  slightly  nodular  in  others,  but  smooth 
throughout.  The  posterior  portion  of  the  detached  re- 
tina was  folded,  and  studded  with  a  few  small,  yellowish, 
hemispherical  granules  (4),  the  outer  surface  of  which 
being  likewise  smooth.  The  choroid,  ciliary  body,  and 
iris  were  in  their  proper  positions,  and  exhibited  no 
changes  noticeable  to  the  naked  eye. 

The  globe  was  immediately  placed  in  Miiller's  fluid, 
and,  some  months  later,  examined  with  the  microscope. 
The  lens  and  degenerated  retina  were  now  so  well 
hardened  that  I  could  make  an  antero-posterior  section, 
as  represented  in  Fig.  1.  There  was  a  yellowish,  soft, 
granulated  tumor  (t)  immediately  behind  the  healthy 
lens,  measuring  10  mm.  in  its  longest  diameter.  On  the 
one  side  (a)  it  was  blended  with  the  membrane  envelop- 
ing it;  on  the  other  its  boundary  (b)  was  separated  from 
the  retina  by  a  space  (6*)  filled  with  fluid  (vitreous  body 
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during  life).  In  this  space  the  inner  surface  of  the  re- 
tina, near  the  tumor,  was  slightly  uneven,  showing  some 
papulose  elevations  or  rather  thickenings.  The  tumor 
itself  could  be  raised  from  the  retina  for  a  certain  extent, 
but  further  on  was  organically  connected  with  it.  The 
space  (jt)  situated  behind  the  tumor,  and  enclosed  be- 
tween the  retinal  folds,  contained  fluid  (vitreous). 

On  microscopic  examination  the  tumor  {£)  manifested 
itself  as  a  pure  glioma  of  the  ordinary  character  : — small 
round  cells,  homogeneous  scanty  matrix,  and  many  thin- 
walled  blood-vessels.  This  was  the  invariable  structure 
from  the  posterior  boundary  of  the  pseudoplasm  to  the 
layers  adjoining  the  crystalline  (c,  Fig.  5,  Tab.  II.,  gl.  m. 
Fig.  4,  Tab.  III.). 

The  posterior  portion  of  the  retina,  which  microscop- 
ically exhibited  no  degeneration  except  the  few  small 
nodules  mentioned  before,  was  carefully  examined.  In 
fact.  I  used  this  whole  portion  of  the  specimen  for 
making  microscopic  preparations  in  order  to  discover  the 
starting-points  of  the  new  growth.  At  no  point  did  I 
encounter  entirely  healthy  retina.  The  inner  layers  of 
this  membrane  were  in  many  places  pretty  well  pre- 
served. The  molecular  layer  had  disappeared.  Both 
the  granular  layers  were  blended,  so  that  no  intergranular 
layer  was  visible.  The  internal  and  external  limiting 
membranes  were  in  good  state  of  preservation.  The  rods 
and  cones  were  missing,  as  is  usual  in  detached  retinae 
The  radiating  fibres  were  better  preserved  than  any  of 
the  other  constituent  parts  of  the  retina. 
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At  many  points  in  the  detached  retina  I  found  all  the 
nervous  elements  wanting.  Both  limit-antes  enclosed  a 
frame-work  of  connective-tissue  fibres,  with  its  normal 
arrangement  in  the  inner  half,  and  an  abundance  of  small 
round  cells  embedded  in  a  scanty  homogeneous  matrix 
(A,  Fig.  2,  Tab.  II.).  The  small  cells  were  densely  and 
uniformly  accumulated  in  the  outer  half ;  they  pervaded, 
however,  the  whole  retina,  being  only  more  sparsely 
scattered  through  the  matrix  of  the  inner  layers.  In 
other  places  the  retina  was  entirely  metamorphosed  into 
a  homogeneous  band,  in  which  nothing  but  small  cells, 
densely  grouped  together,  were  visible.  All  the  changes 
described  till  now  were  not  connected  with  any  notice- 
able increase  in  the  thickness  of  the  retina,  and  repre- 
sented what  is  called  diffuse  gliomatous  degeneration. 

The  small  semiglobular  elevations  (th  Fig.  1)  on  the 
outer  surface  of  the  retina  were  glioma  tumors,  arising 
from  a  wholly  degenerated  retina  without  affording  an 
opportunity  to  detect  their  points  of  origin. 

Not  infrequently  I  found  the  detached  retina  swelled 
to  about  its  double  or  threefold  thickness,  in  the  manner 
which  is  represented  in  Fig.  2,  Tab.  II.  The  nervous 
elements  had  disappeared,  the  radiating  fibres  were  pre- 
served, and  the  small  cells  crowded  between  them.  Both 
limitantes  well  marked  and  pushed  aside  by  the  multi- 
plication of  the  cellular  elements.  These  consisted  of 
granules  absolutely  identical  in  appearance  to  white 
blood-cells  (5,  Fig.  2).  Some  of  them,  showing  a  con- 
spicuous nucleolus,  bore  the  closest  resemblance  to  the 
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nuclei  of  sarcoma-cells  (d,  Fig.  2).  A  small  protoplas- 
mic ring  could  be  discerned  in  many  of  the  cells.  The 
blood-vessels  (a,  Fig.  2)  were  numerous,  well  filled  with 
red  blood  corpuscles,  while  white  blood-cells  were 
crowded  between  the  fibrous  and  muscular  elements  of 
the  walls  of  the  vessels  (77,  Fig.  2).  A  free  space  (7, 
Fig.  2),  the  so-called  perivascular  space  or  lymphatic 
sheath  of  the  vessel,  looked  very  much  as  if  it  had  been 
produced  by  the  contraction  of  the  blood-vessel  and  the 
transudation  of  blood-plasma. 

A  number  of  homogeneous,  translucent  hyaline  bodies 
(/J  Fig.  2),  of  irregular,  mostly  oval  form  and  dull  oily 
lustre,  were  scattered  through  the  mass  of  small  cells. 
These  bodies  are  of  frequent  occurrence  in  all  forms  of 
destructive  retinitis,  and  commonly  described  as  cells 
having  undergone  colloid  metamorphosis,  but  they  may 
be  myelin  coalesced  after  the  destruction  of  the  nervous 
elements. 

Here  and  there  choroidal  pigment,  in  little  clusters  of 
granules  or  regular  cells  Fig.  2),  was  seen  scattered 
through  the  external  layers  of  the  retina.  In  some 
places  of  the  anterior  portion  of  the  retina  the  choroidal 
pigment  was  so  abundantly  strown  between  the  cells  of 
the  degenerated  retina,  as  to  indicate  that  the  morbid 
process  had  been  active  before  the  retina  became  detached. 

I  studied  the  anterior  portion  of  the  detached  retina 
with  special  care.  Fig.  3,  Tab.  II.  represents  a  trans- 
verse section  through  the  periphery  of  the  tumor  imme- 
diately behind  the  lens  (pc,  a  Fig.  1,  Tab.  II.).  The 
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smooth  boundary  consisted  of  the  anterior  part  of  the 
retina  (rr,  Fig.  3)  up  to  the  ora  serrata  (os,  Fig.  3), 
and  its  prolongation  the  pars  ciliaris  retince  (pc,  Figs.  1 
and  3).  The  latter  id  as  detached  from  the  ciliary  pro- 
cesses, blended  with  the  zonula  Zinnii,  and  inserted  itself 
into  the  equator  of  the  crystalloid.  When  examined 
with  an  immersion  system  it  showed  the  normal  band- 
like fibres  quite  unaltered,  containing  hardly  any  more 
granulated  nuclei  than  in  the  normal  state.  The  ora 
serrata  (p  s,  Fig.  3),  which  shows  a  small  thickening  also 
in  the  healthy  condition,  was  moderately  filled  with 
small  round  cells.  The  adjoining  retina  (rr.  Fig.  3) 
consisted  only  of  radiating  fibres,  abundantly  inter- 
spersed with  the  same  kind  of  cells.  Both  the  limiting 
membranes  were  well  preserved.  This  anterior  portion 
of  the  retina  and  the  pars  ciliaris  enclosed  the  elements  of 
the  ]3seudoplasm,  either  in  their  ordinary  condition  (b  l)h 
Fig.  3)  or  in  fatty  degeneration  (c  c,  Fig.  3).  Blood- 
vessels (d.  Fig.  3)  were  numerous  in  the  whole  mass. 

The  retina,  not  far  from  the  ora  serrata,  was  the  seat 
of  conspicuous  changes.  It  swelled  by  multiplication  of 
small  cells,  the  origin  of  which,  in  many  places,  could  be 
distinctly  traced  to  the  inner  granular  layer.  Fig.  3,  Nat 
its  end  B,  and  Fig.  4,  Tab.  III.,  give  faithful  representa- 
tions of  this  condition.  B,  Fig.  3,  shows  a  circumscribed 
accumulation  of  glioma  cells  in  the  neighborhood  of  a 
blood-vessel,  extending  thence,  in  two  unbroken  rows, 
through  the  inner  retinal  layers  beyond  the  limitans  in- 
terna into  the  vitreous  body  (bl7  Fig.  3).     The  outer 
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granular  layer  was  likewise  invaded,  but  in  a  less  degree, 
and  without  perforation  of  the  outer  lirnitans.  I  could 
here  reproduce  also  such  figures  as  IwanofE  publishes 
(  Arch,  fur  Ophth.  XII.,  Taf.  II.,  fig.  9),  where  the  outer 
layers  were  but  little  changed,  and  in  the  inner  layers 
there  was  a  production  of  small  round  cells  grouped 
around  a  blood-vessel,  and  pervading  the  nienibrana  lirni- 
tans interna.  Also  conditions  like  those  in  his  figure  10, 
1.  c,  in  which  the  outer  layers  were  tolerably  normal,  at 
least  not  increased  in  thickness,  whilst  the  inner  layers 
wfere  densely  filled  with  lymphoid  cells,  were  found  in 
some  of  my  preparations.  Figure  3,  Tab.  II.,  has  many 
points  in  common  with  them.  In  the  vast  majority  of 
the  preparations  taken  from  the  anterior  portions  of  the 
retina  where  the  tumor  was  located,  the  elements  of  the 
psettdoplasia  originated  in  the  inner  greinultir  layer. 
Both  granular  layers,  indeed,  were  blended,  and  the 
intergranular  layer  had  disappeared,  but  the  primary 
clusters  of  the  newly  formed  elements  never  occupied 
the  outer  layers.  Fig.  4,  Tab.  III.  will  give  a  good  illus- 
tration of  this  condition.  The  lirnitans  interna  (7/)  was 
mostly  well  preserved  ;  the  same  can  be  said  of  the  radi- 
ating fibres  \  ''f  ).  nervous  fibres  and  ganglionic  cells 
(<?).  The  remaining  layers  of  the  retina  (A)  were  meta- 
morphosed into  a  regular  set  of  transverse  (radiating) 
fibres,  interspersed  with  granules.  The  lirnitans  externa 
(U  ).  in  many  places,  was  well  marked,  in  others  destroyed 
by  the  proliferating  tissue  which  here  and  there  spread 
from  the  outer  granular  layer  but  did  not  develop 
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into  large  masses.  At  various  points  there  were  distinct 
inflammatory  changes  in  the  tissue  of  the  retina,  namely, 
an  increase  of  connective  tissue,  the  fibres  of  which  were 
broader,  freely  anastomosing  with  one  another,  and  in- 
terspersed with  many  disconnected  lymphoid  bodies, 
thus  notably  augmenting  the  transverse  section  of  the 
retina. 

Entirely  different  from  these  inflammatory  conditions 
was  the  appearance  of  the  glioma  clusters.  In  the 
middle,  and  towards  the  inner  side  of  the  more  or  less 
changed  outer  layers  of  the  retina,  lay  dense  accumula- 
tions of  small  round  cells  {gl,  Fig.  4),  pressing  the  ad- 
joining tissue  aside,  extending  into  the  outer  granular 
layer  {ok),  perforating  the  outer  limitans,  and  pouring 
in  large,  compact  masses  into  the  free  vitreous  space 
(mm)4  Blood-vessels  were  numerous,  both  in  the  retina 
where  the  glioma  originated  (v)  and  in  the  free  tumor. 
All  this  leaves  no  doubt,  that  the  inner  granular  layer 
was  the  starting-point  of  the  hulk  of  the  pseudojplasm,  al- 
though a  limited  growth  was  also  observed  in  the  outer 
granular  layer  (ah,  Fig.  4),  and  in  the  inner  (molecular, 
ganglionic,  and  nervous)  layers  of  the  retina. 

Another  peculiarity  of  this  tumor  puzzled  me  very 
much  at  first,  but  proved,  on  closer  examination,  of  ex- 
traordinary interest.  Being  particularly  desirous  to  ob- 
tain good  microscopic  preparations  from  the  borders  of 
the  tumor,  where  its  outer  surface  was  enveloped  or 
rather  formed  by  the  retina,  I  found  nearly  always  that 
the  outermost  layers  of  the  tumor — its  outer  smooth  sur- 
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face — were  unmistakably  the  inner  layers  of  the  retina. 
Fig.  4.  Tab.  III.,  for  instance,  is  taken  from  the  surface 
of  the  tumor,  at  b,  Fig.  1,  Tab.  II.  The  limitans  in- 
terna (li,  Fig.  4),  the  fibrous  and  ganglionic  layers  are 
turned  towards  the  free  space  Fig.  1)  between  the 
tumor  (0  and  the  detached  retina  (e).  The  outer  (granu- 
lar) layers  of  the  retina  (ak,  o\  Fig.  4),  the  bulk  of 
the  neoplasm  (//*,  my  Fig.  4),  were  turned  towards  the 
optical  axis,  that  is,  grew  inwards  into  the  vitreous  space. 
In  search  of  the  cause  of  this  singular  perversion  I 
found  that  I  was  able  to  raise,  with  the  needle,  the 
tumor  t,  Fig.  1)  over  a  considerable  extent  from  the 
surrounding  retina  (e,  Fig.  1).  At  one  point  (a,  Fig. 
1),  however,  I  was  unable  to  do  so;  here  I  found  the 
tumor  no  longer  surrounded  by  the  retina.  In  fact,  the 
whole  growth,  with  the  exception  of  this  last-named 
point,  was  enveloped  by  the  detached  ret  i  net  and  its  pro- 
longation, the  pars  ciliaris  (e,  Fig.  1).  The  outer  sur- 
face of  the  tumor,  wherever  it  was  surrounded  by  the 
detached  retina,  consisted  of  the  inner  layers  of  the  re- 
tina, so  that  the  limitans  interna,  forming  the  surface  of 
the  pseudoplasm,  was  either  in  contact  with  the  limitans 
interna  of  the  enveloping  retina,  or  separated  from  it 
by  a  free  space  filled  with  fluid,  as  seen  in  <?,  Fig.  1. 
This  was  evidently  a  remnant  of  the  vitreous  space,  and 
communicated  with  the  posterior  remnants  of  the  vitre- 
ous, which  was  confined  by  the  posterior  portion  of  the 
detached  retina,  d,  Fig.  1. 

There  was,  however,  yet  a  third  portion  of  vitreous 
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preserved,  although  materially  altered  in  structure, 
namely,  immediately  behind  the  crystalline  (v.  Fig.  1). 
The  posterior  capsule  (J,  Fig.  5,  Tab.  II.),  was  un- 
changed in  structure,  as  was  also  the  whole  crystalline  lens. 
A  layer  of  loose  connective  tissue  (<m,  Fig.  5)  was  inter- 
posed between  the  posterior  capsule  and  the  pseudoplasm 
(<?,  Fig.  5),  the  elementary  parts  of  which  indefinitely 
bordered  on,  and  penetrated  into,  this  newly-formed  con- 
nective tissue. 

The  choroid  was  unaffected  in  its  whole  extent. 
Some  detachment  of  the  pigment  epithelium  in  various 
places  may  partly  be  due  to  the  morbid  action  of  the 
gliomatous  process  in  the  retina,  before  its  separation 
took  place ;  the  greater  part,  however,  was  certainly  due 
to  cadaveric  maceration,  and  had,  therefore,  no  signifi- 
cance. The  ciliary  body  was  normal,  with  the  excep- 
tion that  the  pars  ciliaris  retinae,  together  with  the 
zonula  Zinnii,  was  torn  from  the  surface  of  the  other- 
wise normal  ciliary  processes.  The  iris  was  healthy 
throughout,  and  likewise  the  other  tissues  of  the  globe. 
I  should  make  particular  mention  that  sections  through 
the  optic  nerve  outside  the  sclerotic  did  not  reveal  the 
slightest  trace  of  morbid  changes. 

According  to  the  foregoing  examination  the  develop- 
ment of  this  pseudoplasm  must  have  been  as  follows. 
The  origin  of  the  foreign  elements  is  found  in  small, 
more  or  less  circumscribed  clusters,  lying  in  the  inner 
granular  layer  (r/l.  Fig.  4,  Tab.  III.).  These  clusters 
were  the  most  luxurious  part  of  the  new  growth,  and 
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extended  in  every  direction,  but  principally  towards  and 
beyond  the  outer  granular  layer  (oh  and  m,  Fig.  4). 
At  first  the  proliferating  process  advanced  slowly,  gene- 
rating products  of  inflammation  in  the  retina,  viz.,  in- 
crease of  its  connective-tissue  framework  (A,  Fig.  4), 
with  a  more  or  less  complete  destruction  of  its  nervous 
contents  (Fig.  2,  Tab.  II.).  We  may  presume  that  in 
the  early  stage  of  the  development  of  the  new  growth 
the  retina  remained  adherent  to  the  choroid,  since  Iwa- 
noff  has  recently  (Graefe's  Arch.  XV.  2,  p.  69,  etc.)  de- 
scribed a  case  in  which  the  retina,  although  degenerated 
to  a  greater  extent  than  in  our  case,  adhered  every- 
where to  the  choroid.  The  pseudoplasm,  in  Iwanoffs 
ca.se,  sprang  from  the  inner  retinal  layers,  and  pene- 
trated through  the  inner  limiting  membrane  into  the 
vitreous  space.  Such  a  condition  had  been  described 
only  once  before  (Manfredi).  The  main  bulk  of  the 
tumor,  as  in  our  case,  was  located  in  the  anterior  por- 
tion of  the  retina.  Iwanoff,  adhering  strictly  to  the 
opinion  of  Virchow,  that  glioma  is  a  hyperplasia  of  the 
connective-tissue  elements  of  the  retina,  believes  that  it 
may  grow  from  all  the  retinal  layers,  since  none  of  them 
is  devoid  of  such  connective  tissue  (neuroglia).  Our 
case  furnishes  an  additional  example  of  the  truth  of  this 
assertion.  In  many  places  I  saw  the  outer  granular 
layer  being  the  seat  of  the  proliferating  elements  (ak, 
Fig.  4),  while  the  other  retinal  strata  were  exempt  from 
them.  At  other  points  the  inner  layers  of  the  retina 
were  filled  with  glioma  cells,  which  entered  through  the 
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limitans  interna  into  the  vitreous  just  as  Iwanoif  has 
described  and  illustrated  (Figs.  9  and  10,  loc.  cit.,  plate 
II.).  These  strata,  however,  gave  rise  only  to  a  very 
limited  production  of  foreign  elements,  the  main  bulk 
springing  from  clusters  situated  in  the  inner  granular 
layer. 

How  could  the  tumor,  nevertheless,  occupy  the  vitreous 
space  and  he  enveloped  by  the  detached  retina  and  pars 
ciliaris  ?    Since  this  forms  the  distinctive  feature  of  our 
case,  and  has  not  yet  been  mentioned  in  literature,  I 
will  endeavor  to  render  the  explanation  clearer  by  a 
diagrammatic  illustration  based  on  the  foregoing  exami- 
nation.   Fig.  6,  Tab.  II.  represents  an  imaginary  sec- 
tion through  the  globe,  parallel  to  and  a  little  behind 
the  ora  serrata,  passing,  therefore,  through  the  centre  of 
the  pseudoplasm.     scl  indicates  the  sclerotic,  ch  the 
choroid,  both  healthy;  sr  the  subretinal  space,  filled 
with  serous  fluid,  as  in  an  ordinary  case  of  detachment 
of  the  retina,    r  denotes  the  wrinkled  retina,  enveloping 
the  tumor  t  j  between  the  two  there  is  a  space  (e1,  Figs. 
6  and  1)  filled  with  fluid  and  being,  as  we  have  seen,  a 
remnant  of  the  vitreous  chamber.    The  free  surface  of 
the  tumor  (Z>,  Figs.  6  and  1)  is  smooth,  and  consists  of 
the  limitans  interna  and  the  adjacent  inner  strata  of  the 
retina ;  the  outer  strata,  as  above  described  (Fig.  4,  Tab. 
III.),  giving  origin  to  the  bulk  of  the  tumor  (/,  Figs.  6 
and  1).    These  are  the  positive  data.    We  have,  more- 
over, seen  that,  aside  from  the  glioma,  inflammatory 
changes  were  found  in  most  parts  of  the  retina.  These 
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inflammatory  changes  may  have  been  occasioned  by  the 

specific  growth,  but  it  is  also  conceivable  that  they  were 

primary,  and  ushered  in  the  gliomatous  production.  Be 

this  as  it  may,  this  much  is  certain,  that  inflammation 

was  present  during  the  development  of  the  growth,  and 

we  may  fairly  suppose  that  it  caused  a  firmer  adherence 

of  the  retina  to  the  choroid  than  is  usual.  Glioma 

springing  from  the  inner  retinal  strata  will,  as  in  Iwa- 

nofFs  case,  penetrate  into  the  vitreous  without  loosening 

the  connection  between  choroid  and  retina,  but  if  it 

springs,  as  in  our  case,  mainly  from  the  outer  layers, 

it  will  find  an  invincible  resistance  in  the  choroid  and 

sclerotic.    The  growing  mass,  therefore,  must  crowd  the 

limitans  interna  and  adjoining  retinal  layers  into  the 

vitreous  chamber.     The  more  the  tumor  grows,  the 

greater  will  be  the  tension  of  the  inner  retinal  layers, 

and  this  cannot  take  place  without  exerting  a  traction 

on  the  adjacent  portions  of  the  retina,  which  then  will 

become  detached  from  the  choroid  and  pushed  inward 

into  the  vitreous.    There  is  now  a  partial  detachment 

of  the  retina,  differing  from  ordinary  detachment  in  that 

its  cause  is  not  subretinal  fluid,  but  a  growth  which, 

situate  in  the  outer  retinal  layers,  acts  like  a  subretinal 

tumor.     The  pseudoplasm,  starting  as  it  did  from  a 

point  in  the  retina  near  the  ora  serrata,  caused  a  traction 

which  extended  also  to  the  pars  ciliaris  retinae,  and 

brought  about  its  separation  from  the  ciliary  processes. 

After  a  portion  of  the  retina  was  detached  in  this 

manner,  and  forced  inward  towards  and  perhaps  beyond 
4 
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the  optical  axis,  the  total  detachment  of  the  retina  must 
have  taken  place.  The  dissolved  vitreous  fluid,  partly 
by  simple  transfusion,  partly  in  consequence  of  the  con- 
traction of  the  detached  retina,  exuded  through  this 
membrane  and  filled  the  space  between  retina  and  cho- 
roid. Thus  the  folded  retina  could  envelop  the  glioma 
tumor  more  or  less  closely,  and  the  puzzling  conditions 
of  this  specimen,  particularly  the  fact  that  the  convex 
surface  of  the  tumor  consisted  of  the  inner  retinal 
layers,  are  satisfactorily  accounted  for. 

In  conclusion  I  may  be  allowed  to  make  some  practical 
remarks  suggested  by  the  foregoing  case. 

It  is  conceivable  that  the  anterior  portion  of  the  sus- 
pensory ligament  of  the  crystalline  lens  might  also  have 
given  way  during  life.  Then  a  dislocation  of  the  lens 
into  the  vitreous  chamber  would  have  ensued,  the  peculiar 
origin  of  which  must  have  rendered  the  diagnosis  of  the 
tumor  very  difficult. 

A  delay  of  the  enucleation  would  have  been  fatal  to 
the  patient. 

The  prognosis  of  this  case,  quoad  vitam,  is  certainly 
doubtful,  considering  the  malignancy  of  retinal  glioma. 
Life  may,  however,  be  preserved,  since  the  pseudoplasm 
is  still  so  confined,  that,  with  the  exception  of  the  retina, 
no  part  of  the  eye  is  affected.  The  integrity  of  the  optic 
nerve  is  of  great  importance. 

The  very  early  removal  of  the  whole  organ  was,  there- 
fore, a  step  approaching  the  practical  solution  of  the 
question  on  morbid  growths  in  general,  and  on  intraocular 


tumors  in  particular,  a  question  which,  as  a  maxim,  may 
be  expressed  thus  :  extirpate  when  the  tumor  is  still 
a  local  disease,  that  is,  before  infection  of  the  system 
has  begun,  and  life  will  be  saved. 


EXPLANATION  OF  PLATES. 


TABLE  H. 

Fig.  1.  Meridional  section  through  the  eye,  passing  through  the  middle  of  the 
tumor. 
t— tumor. 
r= retina. 

a = retina  at  the  ora  serrata. 

^c=pars  ciliaris  retinae. 

v= vitreous  space  behind  lens. 

C— vitreous  space  between 

5= free  and  smooth  surface  of  the  tumor  and 

e=detached  retina. 

cZ^vitreous  space  confined  by  folded  and  detached  retina. 
ti  =miliary  retinal  gliomata. 

Fig.  2.  Diffuse  gliomatous  degeneration  of  retina  (at  A),  with  infiltration  of 
inner  layers  (B),  and  perforation  of  limitans  interna. 
5= small  round  cells. 

C— small  cells  with  shining  nucleolus,  like  the  nuclei  of  sarcoma  cells. 

g= choroidal  pigment 

a — blood- corpuscles  in  a  blood-vessel. 

d=white  blood- corpuscles  (lymphoid  cells)  lying  between  the  fibres  of  the  wall 
of  the  vessel. 
e— perivascular  space. 
/=  colloid  bodies  (myeline  ?). 

Fig.  3.  Anterior  portion  of  retina  (r,  r),  ora  serrata  (0,  s),  and  pars  ciliaris 
retinae  {pc),  enclosing  glioma  cells  (b,  bx),  fatty  cells  (c),  and  blood-vessels  (d). 

B^glioma  cluster  in  inner  granular  layer,  near  (d)  retinal  vessel,  extendin 
through  the  inner  layers  into  the  vitreous  chamber  (^x),  and  invading  also  the 
outer  granular  layer. 

Fig.  5.  Remainder  of  vitreous  body  behind  the  lens,  metamorphosed  into  con- 
nective tissue. 

b= posterior  capsule  intact. 

aa— newly  formed  connective  tissue. 

vv= blood-vessel,  newly  formed. 
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c= glioma  tissue. 

Fig.  6.  Diagrammatic  figure  to  explain  the  development  and  growth  of  the 
tumor. 

scl= sclerotic. 
ch= choroid. 
r= retina. 

*r=subretinal  fluid.  i 

gl,  tumor. 

r= retina,  detached. 

b dinner  retinal  layers  pressed  inwards  by  the  tumor  developing  in  the  outer 
layers. 

C— remnant  of  vitreous  chamber  between  tumor  and  detached  retina. 


TABLE  III. 

Fig.  4.  Glioma  clusters  in  outer  layers  of  retina. 

limit  ans  interna. 
rf=  radiating  fibres. 
n= nervous  fibres. 
g— ganglion  cell. 
fe=limitans  externa. 

h= outer  retinal  layers,  blended  together,  metamorphosed  into  connective 
tissue,  and  interspersed  with  granules. 
a k = proliferation  of  outer  granular  layer. 

gl= glioma  cluster  springing  from  inner  granular  layer,  extending  to  outer 
granular  layer  (ok)  and  beyond  it  (m)  m). 
tf=blood-vessel. 
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A  CASE  OF  PTERYGIUM  SUPERIUS. 

By  H.  KNAPP. 


Thkough  the  kindness  of  Dr.  C.  F.  Rodenstein,  of  Ford- 
ham,  Physician  to  the  Roman  Catholic  Protectory  for 
Destitute  Children,  in  Westchester  County,  New  York,  I 
had  the  opportunity  of  observing  a  case  of  this  disease, 
and  performing  an  operation  for  its  cure.  This  affection 
is  certainly  very  rare.  For  although  I  had  been  for 
years  a  regular  student  of  some  of  the  greatest  eye  hos- 
pitals in  the  world,  and  my  own  private  and  hospital 
practice  furnished  me  with  more  than  22,000  recorded 
cases,  I  had  never  before  seen  a  pterygium  superius. 

In  the  autumn  of  1869,  an  epidemic  of  blennorrhoic 
conjunctivitis  broke  out  in  the  above-named  institution, 
which  attacked  over  300  out  of  the  1,500  children  kept 
in  this  admirable  charity.  By  the  most  energetic  mea- 
sures taken  by  Dr.  Rodenstein  as  to  treatment  and  cleanli- 
ness, and  by  the  separation  of  the  affected  children,  in 
which  the  Doctor  received  the  efficient  support  of  the 
Christian  Brothers  and  Sisters  of  Charity  in  charge  of 
the  Institution,  the  epidemic  was  suppressed  in  six  weeks, 
with  no  greater  loss  than  that  of  four  eyes. 
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Among  the  sequelae  of  this  form  of  conjunctivitis  Dr. 
Roden  stein  mentioned  to  me  that  two  of  the  children 
suffered  from  pterygium  superius,  the  one  on  one  eye,  the 
other  on  both.  The  former  he  brought  to  me  for  treat- 
ment.  The  patient  was  a  girl  of  11  years,  whose  right 
eye  was  healthy,  but  the  left  presented  a  well-developed, 
rather  thick  and  vascular  pterygium.  .  On  examination 
it  was  found  that  its  basis  was  connected  with,  or  rather 
sprang  from,  the  whole  superior  reflection  of  the  con- 
junctiva, while  its  apex  overlapped  the  cornea  so  far  as 
to  cover  the  pupil  entirely. 
(Fig.  8.)  Grasping  the 
false  membrane  with  the 
teeth  of  an  ordinary  fix- 
ing forceps,  I  could  raise 
it  from  the  sclerotic,  and 
pass  a  probe  between  it 
and  the  conjunctiva.  The 
apex,  however,  was  firmly 
adherent  to  nearly  the  whole  extent  of  that  part  of  the 
cornea  which  it  covered.  Holding  the  pterygium  raised 
by  the  forceps,  I  detached  it  from  the  cornea  with  a 
cataract-knife,  after  which  it  retracted  and  lay  stretched 
as  a  fleshy  mass  along  the  upper  cul-de-sac,  entirely  hid- 
den by  the  lid.  A  zone  of  healthy  conjunctiva  lying 
between  the  denuded  corneal  surface  and  the  basis  of 
the  pterygium,  I  thought  the  latter,  when  left  alone, 
would  not  unite  again  with  the  cornea,  but  disappear  by 
shrinking.    I  therefore  did  not  interfere  with  it  any  fur- 


i 


Fig.  8. 
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ther,  and  had  the  satisfaction  of  seeing  my  expectation 
fully  realized.  In  about  two  weeks  the  pterygium  had 
become  almost  invisible,  and  finally  disappeared  altoge- 
ther. The  eye  itself  showed  a  central  adherent  leucoma, 
which  at  first  had  been  masked  by  the  pterygium,  and 
in  which  the  whole  inner  half  of  the  pupillary  border 
was  caught,  while  the  pupil  was  hidden  behind  the 
opacity.  I  therefore  performed  an  operation  for  arti- 
ficial pupil,  and  restored  a  considerable  amount  of  vision 
to  the  patient. 

The  occurrence  of  pterygium  superius  in  consequence 
of  blennorrhoic  ophthalmia  is  mentioned  by  some  of  the 
earlier  authors.  Its  mode  of  formation  cannot,  it  seems 
to  me,  be  doubtful.  While  the  conjunctiva  and  cornea 
are  ulcerated,  the  lids  remain  shut  sometimes  for  days. 
During  that  time  a  union  of  the  ulcerated  surfaces  takes 
place.  The  swollen  upper  reflection,  lying  in  contact 
with  the  cornea,  is  very  liable  to  be  united  with  the  cor- 
neal cicatrix.  The  conditions  for  the  formation  of  such 
a  union  are  certainly  so  frequent  that  the  rarity  of  its 
occurrence  is  rather  surprising.  I  presume,  however, 
that  this  may  be  accounted  for  by  the  spontaneous  de- 
tachment of  many  of  such  adhesions.  In  the  majority 
of  cases  they  will  not  be  so  extensive  and  of  so  peculiar 
a  shape  as  to  merit  the  name  of  pterygium,  but  are 
rather  to  be  classified  with  simple  symblephara  partialia. 
And  just  as  the  hypertrophied  portion  of  conjunctiva,  in 
the  case  related  above,  shrank  and  disappeared  after  it 
had  been  separated  from  the  cornea  by  the  knife,  so  in 
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its  less  developed  form  will  it  shrink  and  disappear, 
when  by  the  movement  of  the  lids  and  globe  a  spontane- 
ous detachment  takes  place.  In  the  other  case  mentioned 
by  Dr.  Eodenstein,  the  pterygia  had  indeed  disappeared 
spontaneously. 
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TUMORS  OF  THE  RETINA. 

By  FRANCIS  DELAFIELD,  M.D.,  of  NEW  YORK. 


(Plates  IV.  and  V.) 
The  following  cases  of  retinal  tumors  seem  to  be  of 
sufficient  interest  to  warrant  their  publication  : — 

Case  I. — The  eye  was  removed  by  Dr.  H.  D.  Noyes.  It  was  taken 
from  a  girl  18  months  old.  Her  father  had  first  noticed  a  white  spot 
in  the  pupil  of  the  eye  three  months  before  its  removal.  The  child 
had  no  symptoms  of  a  return  of  the  disease  for  two  months  after  the 
extirpation.    After  that  time  the  patient  did  not  return. 

The  eye,  while  still  warm,  was  opened  by  a  horizontal 
section.  The  cornea,  iris,  and  lens  preserved  their  nor- 
mal appearance  and  position.  The  cavity  of  the  globe, 
posterior  to  the  lens,  was  filled  with  a  soft,  whitish  mass, 
stained  red  in  some  places  by  hemorrhages,  and  so  soft 
as  to  be  semi-fluid. 

The  elements  of  this  mass,  examined  without  the  addi- 
tion of  any  fluid  (Hartnack,  No.  9,  immers.),  were  round 
cells,  of  very  pale,  finely  granular  appearance,  exhibit- 
ing no  nucleus  until  iodized  serum  was  added,  and 
measuring  '0116  mm.      Mixed  with  these  cells  were 
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amorphous  granular  matter,  red  blood-globules,  and  shri- 
velled round  cells. 

After  hardening  the  eye  in  Miiller's  fluid,  the  tumor 
was  seen  to  be  continuous  with  the  retina  over  about 
half  its  internal  surface,  and  in  apposition  with  it  over 
the  other  half,  the  optic  nerve  being  only  covered  by  the 
tumor  (Fig.  1). 

Sections  were  then  made  of  the  tumor  and  retina. 

The  retina,  where  it  is  only  in  contact  with  the  tumor, 
is  well  preserved ;  the  membrana  limit  an  s  interna  and 
radiating  fibres  are  thickened,  the  other  layers  are  un- 
changed. In  some  sections  portions  of  the  tumor  remain 
adherent  to  the  internal  surface  of  the  limitans  interna. 
In  sections  of  that  part  of  the  retina  which  is  continu- 
ous with  the  tumor  it  is  found  that  the  rods  and  cones 
and  membrana  limitans  externa  are  everywhere  un- 
altered. In  other  sections  the  new  growth  reaches  only 
to  the  external  intergranular  layer. 

At  the  line  where  the  tumor  ceases  to  be  continuous 
with  the  retina  the  growth  of  the  tumor  is  seen  to  take 
place  in  two  ways. 

First :  as  we  follow  the  layers  of  the  retina  towards 
the  tumor,  we  see  round  cells  making  their  appearance 
in  the  layer  of  nerve  fibres,  and  a  little  farther  on  in  the 
layer  of  inner  granules,  the  internal  intergranular  layer 
remaining  intact.  These  cells  increase  very  rapidly  in 
number,  rendering  the  layers  in  which  they  occur  much 
broader,  pushing  the  membrana  limitans  interna  inwards, 
pushing  the  external  intergranular  layer  outwards,  the 
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cells  in  the  two  layers  coming  in  contact  with  each  other, 
until  there  is  one  continuous  mass  of  cells  extending  from 
the  limitans  externa  inwards  (Fig.  2). 

Second  :  we  see  round  cells  making  their  appearance 
in  the  same  layers,  and  increasing  in  the  same  way ;  but 
the  limitans  interna,  instead  of  being  pushed  inwards, 
and  then  disappearing  in  the  tumor,  is  pushed  inwards 
and  then  turned  over  outwards  against  the  adjoining 
portion  of  limitans. 

The  retina  is  not  detached  from  the  choroid.  The 
choroid  and  optic  nerve  present  no  traces  of  new  cells. 

Robin,  Manfrecli,  and  Iwanofir  each  describe  a  case  of 
retinal  tumor,  in  which  the  new  growth  was  developed 
inwards.  In  all  the  other  cases  reported  the  tumors  are 
said  to  grow  outwards  towards  the  choroid.  In  this  case 
the  growth  was  very  markedly  inwards,  for  while  the  tunF 
or  was  of  sufficient  size  to  fill  the  globe,  the  bacillary  layer 
was  everywhere  perfect  and  in  contact  with  the  choroid. 

As  regards  the  precise  point  in  the  retina  which  gave 
rise  to  the  tumor,  we  can  only  say  with  certainty  that  it 
was  to  the  inner  side  of  the  external  intergranular  layer. 

Nearly  all  authors  describe  the  cells  which  make  up 
these  retinal  tumors  as  if  they  were  identical  with  the 
granules  of  the  retina,  and  formed  by  hypergenesis  from 
them. 

The  supposition  that  they  are  formed  by  proliferation 
of  the  retinal  granules  seems  to  be  purely  hypothetical. 

The  idea  that  the  cells  forming  the  tumor  are  identical 
with  the  retinal  granules  seems  to  be  due  to  the  practice 
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of  looking  at  specimens  altered  by  preservative  fluids 
with  low  magnifying  powers. 

The  layer  of  outer  granules  is  said  by  Schultze  to  con- 
sist entirely  of  cells  connected  with  the  rods  and  cones. 
The  rod  granules  consist  of  a  globular,  homogeneous 
nucleus,  with  small  shining  nucleoli,  and  an  extremely 
thin  cortex  of  a  pale  cell-substance,  which  is  distinctly 
visible  only  at  the  upper  and  lower  ends  of  the  nucleus, 
and  from  which  fine  fibres  are  given  off.  Henle,  Schultze, 
and  Kitter  also  describe  a  peculiar  striation  of  these 
granules. 

Henle  describes  the  inner  granules  as  of  two  kinds : 

(1)  ,  globular,  transparent  nuclei,  measuring  *005  mm. ; 

(2)  ,  the  same  nuclei  enclosed  by  a  scanty  cell  body. 
.The  cells  of  this  retinal  tumor,  examined  fresh  with 

No.  9  Hartnack,  do  not  resemble  any  of  these  granules. 
On  the  other  hand  they  resemble  exactly  the  bodies  com- 
monly called  lymphoid  cells,  which  are  found  in  so  many 
new  growths. 

We  can,  therefore,  leave  on  one  side  the  question  as  to 
whether  any  of  the  retinal  granules  belong  to  the  con- 
nective-tissue portion  of  the  retina;  for  the  elements 
of  the  tumor  do  not  even  resemble  the  granules,  what- 
ever the  nature  of  the  latter  may  be. 

This  case  is  one  in  which  the  prognosis  should  be 
favorable,  as  the  disease  was  entirely  confined  to  the 
retina.  Unfortunately,  the  patient  did  not  return  after 
two  months.  For  two  months,  however,  there  was  no 
symptom  of  recurrence. 
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Case  II. — The  eye  was  removed,  by  Dr.  C.  R.  Agnew,  from  a  child 
four  years  old.  The  disease  of  the  eye  was  first  noticed  by  the  parents 
two  years  before  its  extirpation.  During  the  last  six  months  there  was 
a  great  deal  of  pain  in  the  eye,  and  the  child's  general  condition 
became  very  bad.    The  child  died  within  a  year  after  the  enucleation. 

The  eye  was  hardened  in  Muller's  fluid.  The  cornea 
was  transparent.  The  lens  was  pushed  forwards,  partly 
through  the  dilated  pupil,  into  the  anterior  chamber. 

The  cavity  of  the  globe  was  filled  with  a  soft  mass, 
mottled  white  and  red.  This  mass  was  continuous  with 
the  optic  nerve.  Around  the  nerve  the  choroid  was 
lifted  up  by  a  tumor  of  considerable  thickness,  and  at 
the  equator  by  another  thinner  tumor  (Fig.  3). 

The  soft  tumor,  which  fills  the  globe,  evidently  has  its 
seat  in  the  retina,  leaving,  however,  no  traces  of  the 
normal  retinal  tissue.  The  anterior  portions  of  this 
tumor  are  composed  of  small  round  cells  imbedded  in  an 
amorphous  basement  substance.  The  portion  of  the 
tumor  near  the  optic  nerve  consists  of  larger  cells,  having 
a  distinct  cell  body.  These  cells  are  contained  in  a 
delicate  reticulum  of  connective  tissue. 

The  retinal  tumor  is  in  contact  with  the  entire  inter- 
nal surface  of  the  choroid,  and  a  thin  white  layer  ad- 
heres in  many  places  to  the  choroidal  epithelium.  The 
stroma  of  the  choroid  is  thick  and  fibrous ;  the  epithe- 
lium is  thickened  in  irregular  patches ;  many  of  the  epi- 
thelial cells  are  greatly  hypertrophied.  In  many  places 
the  epithelium  is  lifted  up  from  the  basement  membrane 
by  small,  round  cells,  arranged  either  in  little  globular 
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masses,  or  forming  a  thin  flat  layer.  Some  of  these 
globular  masses  of  cells  break  through  the  epithelium, 
but  none  are  seen  to  penetrate  the  basement  mem- 
brane. 

The  stroma  also  is  infiltrated  with  round  cells,  mostly 
arranged  in  lono-  bundles.  In  the  laro-e  tumors  around 
the  optic  nerve  there  is  nothing  left  of  the  choroid  but 
its  basement  membrane  and  some  irregular  epithelium. 
There  is,  however,  a  distinct  line  of  demarcation  be- 
tween the  choroidal  and  retinal  tumors.  In  all  the  sub- 
choroidal  tumors  the  cells  have  a  distinct  cell  body,  and 
are  contained  in  a  reticulum  of  connective  tissue. 

The  optic  nerve  was  cut  off  close  to  the  globe.  It  is 
slightly  enlarged,  and  the  bundles  of  nerve  fibres  are  re- 
placed by  round  cells,  the  fibrous  septa  between  the 
bundles  remainino;  intact. 

Case  III. — The  eye  was  removed  by  Dr.  Carmalt,  from  a  girl  4 
years  old.  Ten  months  before  its  removal  the  eye  became  red  and 
painful,  and  soon  after  the  pupil  gave  a  greenish  reflex.  Six  months 
before  the  removal  of  the  eye  there  could  be  seen,  with  the  ophthal- 
moscope, a  tumor  the  size  of  a  pea,  in  the  outer  portion  of  the  fundus. 
Within  four  months  after  the  extirpation  a  tumor  appeared  in  the 
orbit,  and  a  few  months  later  the  child  died.  A  tumor  was  found  in 
the  brain  at  the  optic  chiasm. 

The  eye  was  hardened  in  Midler's  fluid. 

The  cornea,  iris,  and  lens  are  unchanged.  The  ante- 
rior chamber  is  filled  with  fibrine.  There  is  an  episcleral 
tumor  extending  from  the  optic  nerve  to  just  in  front  of 
the  equator. 
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The  cavity  of  the  globe  is  nearly  filled  with  a  soft 
white  tumor  continuous  with  the  optic  nerve.  No  re- 
tina can  be  seen  (Fig.  4).  Around  the  nerve  the  cho- 
roid is  lifted  up  by  flat  tumors,  extending  on  one  side  as 
far  forward  as  the  ciliary  body.  There  are  the  same 
changes  in  the  ejritheliuni  as  were  described  in  the  last 
case.  The  subchoroidal  tumors  do  not  break  through 
the  basement  membrane,  even  around  the  optic  nerve. 

The  optic  nerve  was  cut  off  at  a  distance  of  23  mm. 
from  the  sclera.  It  is  uniformly  increased  in  diameter. 
The  nerve  fibres  have  entirely  disappeared  and  are  re- 
placed by  round  cells.  The  fibrous  septa  between  the 
bundles  of  nerve  fibres  preserve  their  normal  arrange- 
ment, and  in  a  few  places  contain  oval  and  round  cells. 
The  inner  sheath  of  the  nerve  is  thickened  and  contains 
a  few  round  cells ;  the  outer  sheath  appears  normal. 
There  are  no  cells  between  the  two  sheaths  (Fig.  5). 

The  episcleral  tumor  has  the  same  structure  as  the 
subchoroidal  growths.  There  are  several  small  aggre- 
gations of  cells  in  the  sclera  between  the  choroidal  and 
episcleral  tumors,  but  there  is  nowhere  any  regular 
cell  communication  between  the  intra  and  extra  ocular 
growths. 

Case  IV. — The  eye  was  removed  by  Dr.  Roosa,  from  a  boy  two 
years  old.  An  opacity  in  the  pupil  of  this  eye  was  first  noticed  one 
year  before  its  enucleation.  Within  four  months  the  vision  of  the  eye 
was  destroyed,  and  the  eye-ball  began  to  protrude.  A  tumor  situated 
in  the  upper  and  outer  part  of  the  orbit,  and  attached  to  the  globe, 
was  removed  with  it.  , 
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One  month  after  the  extirpation  the  tumor  reappeared  in  the  orbit. 
Soon  after  this  the  sight  of  the  second  eye  was  lost ;  there  was  hemi- 
plegia of  the  left  side,  marked  evidences  of  cerebral  disease,  and  the 
child  died  in  a  short  time. 

The  orbital  tumor  has  the  size  of  a  pigeon's  egg,  is  of 
ovoid  shape,  and  is  attached  to  the  sclera. 

The  eyeball  measures  30  mm.  in  its  antero-posterior 
diameter,  and  between  the  tips  of  the  ciliary  processes 
12  mm.  There  is  an  annular  staphyloma  in  the  sclera, 
between  the  corneal  insertion  of  the  iris  and  the  ciliary 
body.    The  iris  is  carried  forwards  with  the  cornea. 

The  lens  is  transparent ;  it  is  held  in  place  by  the  sus- 
pensory ligament,  which  is  lengthened,  thickened,  and  of 
a  white  color.  The  anterior  surface  of  the  lens  is  2  mm. 
posterior  to  the  plane  of  the  iris. 

There  is  a  large  white  mass,  extending  like  a  pillar 
from  the  posterior  surface  of  the  lens  backwards  to  the 
optic  nerve.  This  mass  does  not  touch  the  choroid,  ex- 
cept at  a  point  close  to  the  nerve. 

The  internal  surface  of  the  choroid  is  covered  by  a 
thin  white  layer,  composed  of  round  cells.  The  epithe- 
lium is  in  many  places  lifted  up  by  aggregations  of 
round  cells. 

On  the  side  of  the  nerve  where  the  retinal  tumor  is  in 
contact  with  the  choroid,  the  latter  is  lifted  up  by  a 
tumor  reaching  forwards  as  far  as  the  equator. 

The  attachment  of  the  episcleral  tumor  is  over  the 

sub-choroidal  growth.    The  sclera  between  the  two  is 

thinned,  and  in  some  places  infiltrated  with  round  cells ; 
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but  neither  the  retinal,  choroidal,  or  "episcleral  tumors 
are  anywhere  continuous  with  each  other  (Fig.  6). 

The  optic  nerve  is  cut  close  to  the  globe,  the  nerve- 
fibres  are  replaced  by  round  cells. 

The  new  growth  has  the  same  characters  as  in  the 
previous  cases.  The  retinal  tumor  is  composed  of  small 
round  cells.  Tha  choroidal  and  episcleral  tumors  are 
composed  of  cells  having  a  larger  cell-body,  and  con- 
tained in  a  fibrous  stroma. 

Case  V. — The  eye  was  removed  by  Dr.  Mason  from  a  girl  1\  years 
old.  Six  months  before  the  operation  it  was  first  noticed  that  the 
pupil  of  the  right  eye  was  enlarged.  When  the  eye  was  removed  the 
orbit  was  scraped  and  washed  with  ac.  acetic.  Six  weeks  after  the 
operation  the  tumor  recurred  in  the  orbit.  Afterwards  tumors  ap- 
peared on  the  temples  and  inferior  maxilla ;  the  vision  of  the  other  eye 
was  destroyed,  and  death  followed  three  months  after  the  operation. 

The  anterior  two-thirds  of  the  globe  has  its  normal 
shape,  the  posterior  third  is  continuous  with  an  irregu- 
lar mass  of  new  tissue. 

The  cornea  is  opaque ;  the  lens  is  pushed  forwards 
against  the  posterior  surface  of  the  cornea. 

The  cavity  of  the  globe  is  filled  with  a  tumor,  soft  and 
white  at  its  centre,  firm  and  gray  at  its  periphery.  The 
choroid  and  retina  cannot  be  distinguished  (Fig.  7). 

The  sclera  is  unaltered  over  the  anterior  two-thirds  of 
the  globe,  over  the  posterior  third  it  is  lost  in  the  tu- 
mor. 

The  central  soft  portion  of  the  tumor  is  composed  of 
small  round  cells,  the  peripheric  portion  contains  in 
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addition  a  fibrous  stroma.  Where  the  tumor  has  re- 
placed the  sclera,  it  can  be  seen  that  the  latter  has  been 
split  up  into  layers  of  fibrous  tissue  separated  by  cells. 

The  optic  nerve  is  surrounded  by  the  extra-ocular 
tumor.  There  are  groups  of  round  cells  between  its  two 
sheaths,  and  replacing  the  bundles  of  nerve-fibres. 

The  extra-ocular  tumor  is  continuous  with  the  posterior 
portion  of  the  globe.  It  is  surrounded  by  thickened  con- 
nective tissue  and  by  the  ocular  muscles.  The  muscles 
are  not  invaded  by  the  new  growth. 

HemarJcs. — The  last  four  cases  exhibit  the  methods 
in  which  the  new  growth  spreads  from  the  retina  to  the 
neighboring  parts. 

The  choroid,  optic  nerve,  episcleral  tissue,  sclera, 
brain,  and  periosteum  of  the  cranial  bones  become  the 
seats  of  secondary  tumors. 

The  optic  nerve  was  involved  in  four  cases,  and  in  all 
presented  the  same  changes.  The  nerve  was  increased 
in  size,  but  was  contained  in  its  sheaths.  The  two  sheaths 
were  very  little  altered  in  any  of  the  cases,  and  in  only 
one  case  were  there  cells  between  the  two  sheaths.  The 
bundles  of  nerve-fibres  disappeared,  and  were  replaced 
by  round  cells.  The  fibrous  septa  remained  unaltered. 
The  cells  formed  a  continuous  growth  with  the  retinal 
tumor.  It  will  be  noticed  that  this  description  differs 
from  that  given  by  most  authors,  for  they  describe  the 
new  growth  as  advancing  along  the  fibrous  septa  and 
sheath  of  the  nerve,  leaving  the  nerve-bundles  untouched 
until  the  last. 
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In  the  choroid  the  secondary  tumors  occur  by  discon- 
tinuous infection.  Separate  foci  are  formed  beneath  the 
epithelium  and  in  the  stroma.  Those  beneath  the  epithe- 
lium increase  in  size  until  they  break  through  it,  but 
were  nowhere  seen  to  break  through  the  basement  mem- 
brane. Even  over  the  large  sub-choroidal  tumors  around 
the  nerve  the  same  small  sub-epithelial  tumors  existed. 
In  addition  there  were  irritative  changes  in  the  epithe- 
lium, causing  hypertrophy  of  its  cells. 

The  tumors  in  the  stroma  also  increase  in  size,  pushing 
the  basement  membrane  inwards.  They  reach  their 
greatest  size  around  the  nerve,  and  come  closely  in  con- 
tact with  the  retinal  tumor;  even  here,  however,  the  base- 
ment membrane  is  not  broken  through.  In  Case  V.  we 
can  no  longer  distinguish  between  retinal  and  choroidal 
tumors,  but  it  seems  probable  that  there  were  sub- 
choroidal  tumors  which  broke  through  the  basement  mem- 
brane, and  became  continuous  with  the  retinal  tumor. 

That  these  discontinuous  choroidal  tumors  were  pro- 
duced by  cells  from  the  retinal  tumor  seems  probable, 
but  not  certain. 

The  secondary  tumors  in  the  sclera  were  of  small 
size,  formed  of  aggregations  of  cells  separating  the 
fibrous  tissue.  This  cell-growth  reached  its  greatest  de- 
velopment in  Case  V.,  where  the  sclera  is  split  into  many 
layers,  so  as  to  form  a  large  mass  continuous  with  the 
posterior  part  of  the  globe. 

The  tumors  on  the  outside  of  the  sclera  reached  in 
Cases  IV.  and  V.  a  considerable  size.    In  Cases  III.  and 
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IV.  these  tumors  were  completely  separated  from  the 
intra-ocular  growths. 

In  Case  V.  there  were  metastatic  tumors  growing  from 
the  periosteum  of  the  cranial  bones. 

From  the  study  of  these  cases  I  venture  to  draw  the 
following  conclusions  : — 

1.  The  rule  laid  down  by  Hirschberg,  that  retinal  tumors 
grow  outwards  towards  the  choroid,  has  many  exceptions. 

2.  The  elements  of  these  tumors  only  resemble  the 
granules  of  the  retina  when  altered  by  reagents  and  seen 
with  low  powers.  When  examined  fresh  and  with  high 
powers,  they  are  seen  to  be  identical  with  the  so-called 
lymphoid  cells  which  compose  so  many  new  growths. 

3.  If  we  dismiss  from  our  minds  the  superficial  re- 
semblance between  the  elements  of  these  tumors  and 
the  retinal  granules,  they  at  once  take  their  place  in  the 
class  of  round-celled  medullary  sarcoma. 

4.  The  variation  in  the  size  of  the  cell-body  and  in  the 
proportion  of  stroma  in  different  parts  of  these  tumors, 
is  almost  always  found.  This  variation  is  the  same  which 
we  find  in  most  sarcomata,  and  is  no  reason  why  we 
should  speak  of  a  tumor  as  beginning  as  a  glioma,  and 
then  becoming  sarcomatous. 

5.  Not  only  the  anatomy,  but  also  the  clinical  history 
of  retinal  tumors  corresponds  exactly  with  those  of  the 
medullary  sarcomata. 

6.  The  development  of  secondary  tumors  follows  the 
rule  laid  down  by  Virchow  for  sarcomata,  and  occurs  : 
(1)  By  continuous  infection  of  the  retina,  optic  nerve, 
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and,  perhaps,  the  brain  ;  (2)  By  discontinuous  infection, 
forming  the  choroidal,  scleral,  and  episcleral  tumors ; 
(3)  By  metastasis  proper,  forming  tumors  on  the  bones, 
lymphatic  glands,  and  liver. 

The  idea  that  the  choroidal  tumors  are  formed  by 
continuous  infection  from  the  retinal  tumors,  and  that 
the  scleral  and  episcleral  tumors  are  formed  by  continu- 
ous infection  from  the  choroidal  tumors,  seems  to  be 
erroneous. 

In  the  very  great  majority  of  sections  these  tumors 
are  evidently  discontinuous.  And,  even  if  in  some  few 
instances  a  scanty  cell  communication  is  found  between 
the  two,  it  seems  most  probable,  from  what  we  know  of 
other  sarcomata,  that  this  is  a  cell-growth  posterior  to 
the  development  of  the  secondary  tumor. 

That,  however,  these  secondary  tumors,  although  dis- 
continuous, are  i^roduced  from  cells  which  have  wan- 
dered from  the  parent  tumor,  is  possible. 


EXPLANATION  OF  TABLES  IV.  AND  V. 


Fig.  1. — Represents  a  horizontal  section  of  the  eye  described  in  Case  I.  The 
tumor  is  seen  to  arise  from  about  half  the  retina  and  fill  the  globe.  The  lens  is 
pushed  forwards. 

Fig.  2. — Is  a  section  of  the  retina  at  the  point  where  it  becomes  continuous 
with  the  tumor,  from  Case  t.  The  layers  of  inner  granules  and  of  nerve-fibres 
and  ganglion  cells  become  filled  with  round  cells,  and  these  cells  become  so 
numerous  that  they  entirely  replace  all  the  layers  of  the  retina  as  far  as  the 
limitans  externa. 

Fig.  3. — Is  described  in  Case  EE.  The  cavity  of  the  globe  is  filled  with  a 
tumor  continuous  with  the  optic  nerve.  On  each  side  of  the  nerve  the  choroid  is 
lifted  up  by  tumors  of  some  size. 

FlG.  4. — Is  described  in  Case  III.  The  globe  is  filled  with  a  tumor  continuous 
with  the  nerve.  On  each  side  of  the  nerve  the  choroid  is  lifted  up  by  small 
tumors.    On  the  outside  of  the  globe  is  a  tumor  of  the  same  nature. 

Fig.  5. — Is  part  of  a  cross-section  of  the  nerve  from  Fig.  4.  The  neurilemma 
and  fibrous  septa  are  unaltered,  while  the  nerve -fibres  between  them  are  replaced 
by  round  cells. 

FlG.  6. — Is  described  in  Case  IV.  The  cornea  and  iris  are  carried  forwards  by 
an  annular  staphyloma,  while  the  lens  remains  in  place.  A  tumor,  continuous 
with  the  nerve,  extends  from  behind  forwards  through  the  centre  of  the  globe. 
Beneath  this  the  choroid  is  lifted  up  by  a  flat  tumor,  and  the  attachment  of  the 
episcleral  tumor  can  be  seen  on  the  outside  of  the  sclerotic. 

Fig.  7. — Is  described  in  Case  V.  The  globe  is  entirely  filled  with  the  new 
growth,  which  has  posteriorly  split  up  and  broken  through  the  sclera  so  as  to 
form  a  projecting  tumor  outside  the  globe. 

Figs.  2  and  5  were  drawn  from  my  preparations  by  Dr.  Eno. 

The  other  figures  are  from  photographs  of  the  specimens,  by  0.  G.  Mason. 
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CASE  OF  ANGIOMA  CAVERKOSUM,  SITUATED  IN  THE  EXTER- 
NAL AUDITORY  CANAL,  AND  ATTACHED  BY 
A  SLENDER  PEDICLE  TO  THE 
MANUBRIUM  MALLEI. 

Reported  by  ALBERT  H.  BUCK,  M.D., 
Assistant  Aural  Surgeon  to  the  New  York  Bye  and  Ear  Infirmary. 


(Plate  VI.) 

George  Algerer,  set.  19,  mechanic.  Admitted  to  the  New  York  Eye 
and  Ear  Infirmary,  April  2d,  1870. 

History. — When  seven  years  old,  patient  had  some  acute  sickness, 
either  measles  or  scarlet  fever,  after  which  he  began  to  suffer  from 
earache  and  a  purulent  discharge  from  both  ears.  Since  that  time  the 
discharge  has  continued  almost  uninterruptedly,  and  has  been  accom- 
panied by  occasional  attacks  of  earache.  Otherwise  his  health  has  been 
tolerably  good.  There  has  never  been  any  blood  in  the  discharge,  but 
on  one  or  two  occasions  he  has  noticed  a  little  blood  on  his  finger  after 
pushing  it  rather  too  violently  into  the  ear.  As  far  back  as  he  can 
remember  he  has  been  troubled  with  either  a  ringing,  buzzing,  or  whist- 
ling noise  in  both  ears ;  at  certain  times  the  sound  was  like  that  of  a 
steam- whistle.  Of  late  the  sound  in  the  left  ear  has  been  what  might 
be  termed  a  pulsating  humming  noise  ;  it  is  continuous,  but  at  regular 
intervals,  corresponding  apparently  to  the  pulse-beat,  it  becomes  louder. 
Running  up  stairs,  or  any  other  violent  exercise,  aggravates  very  much 
the  noise. 
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On  waking  this  morning  he  found  his  pillow,  as  he  states,  covered 
with  blood.  The  hemorrhage  came  from  the  left  ear,  and  continued,  in 
the  form  of  oozing,  throughout  the  entire  forenoon.  He  suffered  no 
pain,  and  could  assign  no  cause  for  the  occurrence. 

Present  Condition. — Patient's  general  condition  is  good.  He  can 
only  understand  very  loud  conversation.  On  the  right  side  a  loud- 
ticking  watch  cannot  be  heard  at  all ;  on  the  left  he  hears  it  when 
pressed  against  the  concha.  Right  meatus  half  filled  with  pus,  ob- 
scuring the  field  of  vision.  After  its  removal  the  membrana  tympani 
was  found  to  be  entirely  destroyed,  and  its  place  occupied  by  granula- 
tions springing  from  the  internal  wall  of  the  tympanum.  The  short 
process  of  the  hammer  and  its  apparently  shortened  handle  were  yet 
visible.  Left  meatus  filled  with  blood,  partly  clotted.  After  its  re- 
moval by  syringing,  an  oblong,  dark-colored  body,  about  the  size  of  a 
small  pea,  was  found  lying  apparently  free  on  the  inferior  wall  of  the 
meatus.  At  first  sight  it  was  supposed  to  be  a  foreign  body,  or  inspis- 
sated cerumen.  It  was  only  after  several  vain  attempts  with  the 
syringe  that  the  small  body  was  discovered  to  be  attached  by  a  long 
and  slender  pedicle  to  the  stump  of  the  hammer,  which  could  be  seen 
in  the  background.  Dr.  Robert  F.  Weir,  to  whom  I  am  indebted  for 
the  case,  then  divided  the  pedicle  with  the  scissors,  after  which  the 
growth  was  readily  removed  by  syringing.  No  appreciable  hemor- 
rhage followed.    Ordered  insufflation  of  powdered  alum. 

April  2 3d.  No  discharge  from  either  ear  at  present.  Hearing  dis- 
tance remains  the  same.  The  noises  previously  complained  of  have 
ceased.  On  the  left  side  the  yellowish-white  stump  of  the  hammer 
can  be  seen  standing  out  rather  prominently  from  the  upper  portion  of 
a  red  and  slightly  granular  field.  The  membrana  tympani  is  entirely 
gone ;  no  trace  can  be  seen  of  the  former  pedicle. 

June  25  th.  Patient  returned  to-day  with  the  statement  that  soon 
after  the  last  visit  the  noises  and  discharge  both  reappeared,  and  have 
continued  ever  since.  Right  and  left  meatus  are  both  filled  with  pus. 
After  a  thorough  cleansing  the  appearance  of  the  left  ear  is  found  to 
be  the  same  as  described  above,  with  the  exception  that  now  a  pinkish 
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vascular  teat  hangs  from  the  stump  of  the  hammer.  Its  bright  color 
is  in  decided  contrast  with  the  granulations  surrounding  it  on  almost 
every  side.    Ordered  instillation  twice  daily  of 

^ .    Acidi  tannici   3  i. 

Glycerinse   |  i.  M. 

Microscopic  Examination. — Immediately  after  its  re- 
moval the  small  growth  was  placed  in  a  weak  solution 
of  chromic  acid — the  only  preservative  fluid  which  hap- 
pened to  be  at  hand  at  the  time.  From  this  it  was  trans- 
ferred to  alcohol,  and  when  sufficiently  hardened  it  was 
mounted  in  a  mixture  of  wax  and  oil,  in  equal  parts. 
The  sections  obtained  with  the  razor  were  first  tinged 
with  carmine,  and  then  mounted  permanently  in  Damar 
varnish.  From  a  study  of  these  sections  I  am  enabled 
to  give  the  following  description : — 

The  surface  of  the  tumor  is  covered  by  a  moderately 
thick  fibrous  membrane,  intimately  connected  with  the 
tissues  beneath  it.  The  central  portion  is  an  irregularly- 
shaped  cavity,  filled  with  blood.  The  remainder  of  the 
growth  presents  everywhere  the  same  appearances,  namely, 
sections  of  blood-vessels  of  different  sizes  and  shapes, 
and  a  fine  intervascular  network  of  connective  tissue, 
containing  blood-corpuscles  in  its  meshes.  Toward  the 
periphery  the  vessels  are  arranged  side  by  side,  as  if 
radiating  from  the  centre  of  the  growth.  The  smallest 
of  these  measured  mm.  0.024,  the  largest  mm.  0.324. 
Immediately  beneath  the  capsule  the  walls  of  some  of 
the  vessels  measured  as  much  as  mm.  0.02  in  thickness. 
No  capillaries  can  be  found  in  any  part  of  the  growth. 
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In  the  neighborhood  of  the  central  cavity  there  are  seen 
sections  of  what  seem  to  be  irregularly-distended  veins. 
In  a  few  instances  these  can  be  seen  terminating  directly 
in  the  central  cavity ;  in  others,  one  or  more  of  the  radi- 
ating vessels  can  be  followed  into  the  large  vein.  In 
many  of  the  vessels  the  calibre  is  traversed  by  a  net- 
work of  fine  threads  of  connective  tissue,  holding  blood- 
corpuscles  in  its  meshes,  and  differing  in  no  respect 
from  the  network  located  between  the  vessels  (Fig.  2). 
Where  the  section  is  sufficiently  thin,  a  few  scattered 
white  corpuscles  can  be  distinguished  among  the  red. 

The  point  of  rupture  can  easily  be  recognized  in  some 
of  the  middle  sections  by  the  presence  of  a  plug  of  clot- 
ted blood  extending  from  the  central  cavity  to  the  peri- 
phery of  the  tumor  (Fig.  1). 

In  the  stump  of  the  pedicle  only  one  large  vessel  can 
be  distinctly  recognized.  It  becomes  forked  very  soon 
after  its  entrance  into  the  tumor,  and  one  of  the  branches 
can  be  traced  directly  into  the  central  cavity. 

Hemarks. — The  question  which  naturally  presents 
itself  after  an  examination  of  such  a  vascular  growth  is : 
— are  we  to  consider  it  as  a  form  of  fibroma  rich  in 
blood-vessels,  or  as  a  true  angioma  ? 

The  most  recent  articles  on  the  subject  of  aural  polypi 
are  those  of  Kessel  and  Steudener,  published  in  Vol.  4 
of  the  Archiv  fur  Olirenheilkunde.  These  writers  give 
the  reports  of  the  microscopical  examination  of  75  aural 
polypi  made  by  Troltsch  (3),  Meissner  (5),  Forster 
(5),  Billroth  (7),  Kessel  (22),  and  Steudener  (33). 
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Among  Kessel's  22  polypi  lie  reports  one,  "the  greater 
portion  of  which  consisted  of  blood-vessels  and  corpus- 
cles. Near  the  surface  the  vessels  were  purely  capil- 
lary, consisting  entirely  of  nucleated  protoplasma  cells. 
.  .  .  .  From  what  has  been  said  above,  we  must 
consider  this  as  a  coagulum  of  blood  in  process  of  or- 
ganization. The  growth  is  therefore  analogous  to  the 
fibrinous  blood  polypi  which  occur  in  the  uterus. " 

Steudener,  speaking  of  mucous  polypi  of  the  ear,  says : 
"  In  many  cases  the  vessels  are  found  in  a  state  of  ex- 
treme dilatation,  and  with  extraordinarily  thin  walls ; 
often  at  the  same  time  they  are  so  numerous  that  sec- 
tions through  such  polypi  remind  one  of  vascular  tu- 
mors." 

These  are  the  only  references  I  can  find  to  aural 
polypi  resembling  in  the  slightest  degree  the  growth 
which  I  have  attempted  to  describe  above. 

Virchow,  in  his  admirable  work  on  tumors,  treats  the 
subject  of  angioma  with  great  clearness  and  fulness. 
It  is  from  a  careful  study  of  this  account,  and  from  the 
confirmation  of  Drs.  Knapp  and  Francis  Delafield,  that 
I  have  ventured  to  classify  this  growth  as  a  polypoid 
angioma  cavernosum. 

Virchow  defines  an  angioma  to  be  a  tumor  composed 
chiefly  of  newly-formed  vessels,  or  of  vessels  in  whose 
walls  there  are  newly -formed  elements.  He  applies  the 
term  cavernosum  to  those  angiomata  which,  in  the  place 
of  capillary  blood-vessels,  possess  blood  spaces.  In  such 
growths,  he  continues,  the  arteries  pour  their  blood  im- 
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mediately  into  these  spaces,  from  which  it  then  passes 
into  the  veins,  and  so  back  into  the  general  circu- 
lation. 

In  the  present  case  we  have  a  distinct  polypoid 
tumor,  composed  chiefly  of  blood-vessels  and  blood-con- 
taining spaces.  In  the  centre  is  a  cavity  communicating 
not  only  with  some  of  the  large  veins,  but  also  with  the 
blood  spaces  ;  and  from  it  at  least  one  large  vein  passes 
into  the  pedicle.  The  circulation  must  probably  have 
taken  place  after  this  wise  : — From  the  arteries  the 
blood  passed  into  the  spaces  of  the  spongy  tissue,  and 
thence  either  directly  into  the  smaller  veins,  and  so  on 
into  the  large  vein  of  the  pedicle ;  or  first  into  the  cen- 
tral cavity,  and  then  into  the  general  circulation. 

As  the  patient  was  sleeping  quietly  on  the  affected 
side  at  the  time  of  the  hemorrhage,  the  accident  was 
probably  due  to  causes  having  their  seat  within  the 
tumor  itself.  Pressure,  progressive  atrophy,  and  finally 
rupture,  through  simple  weakness  of  the  tissues  to  resist 
the  ordinary  force  of  the  heart,  may  safely  be  assumed 
as  the  cause  of  the  accident. 

Finally,  the  reappearance,  some  six  weeks  after  the 
operation,  of  a  highly  vascularized  tissue  at  the  spot 
previously  occupied  by  the  pedicle  of  the  polypus,  may 
be  reasonably  looked  upon  as  a  confirmation  of  Vir- 
chow's  view,  that  an  angioma  is  a  true  vascular  hyper- 
plasia. 


EXPLANATION  OF  DRAWINGS. 


Fig.  1. — Section  through  entire  polypus.  At  d  can  be  seen  the  stump  of  the 
pedicle,  including  in  its  substance  the  efferent  vein  e.  At  g  the  rupture  occurred. 
The  central  cavity  /  communicates  both  with  the  rupture  g  and  the  vein  e. 
For  the  sake  of  clearness,  the  clotted  blood,  which  filled  all  these  spaces,  is  left 
out  of  the  drawing.  At  c  is  represented  a  separate  outgrowth,  resembling  in  its 
composition  the  tissue  of  the  main  tumor.  Sections  of  blood-vessels  can  be 
seen  at  b  and  elsewhere.  The  entire  mass  is  surrounded  by  a  capsule  a.  20 
diameters. 

Fig.  2. — Section  through  the  spongy  tissue  of  the  polypus.  At  a  is  repre- 
sented the  connective-tissue  network,  containing  in  its  meshes  blood-corpuscles 
b.  The  white  corpuscles,  which  are  more  or  less  tinged  with  carmine,  are 
drawn  at  c.    300  diameters. 
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SPECIAL  APPLICATION  TO  THE  CASE  OF  THE  EYE 
OF  OAPP'S  GENERAL  FORMULAE  FOR 
ASTIGMATIC  RAYS. 

(See  A.  F.  0.,  Vol.  8,  Part  2,  pp.  198-201.) 


By  Dr.  G.  HAY.  op  Boston. 


Prof.  Kxapp,  following  Kirchhotf,  lias  shown  that  a 
small  pencil  of  astigmatic  rays  may  be  considered,  under 
certain  suppositions,*  as  passing,  not  through  a  single 
point,  as  in  the  case  of  homocentric  rays,  but  through 
two  straight  lines,  each  perpendicular  to  the  direction  of 
the  axis  of  the  pencil,  and  at  a  greater  or  less  distance 
from  each  other ;  that  is,  that  each  ray  of  the  pencil  in- 
tersects each  of  the  two  straight  lines. 

Prof.  K.  shows  that  in  the  human  astigmatic  eye  these 

*  That  this  is  true  only  under  certain  suppositions,  appears  not  only  from 
Knapp's  analysis,  but  also  from  the  fact  that  we  can  conceive  of  pencils  of  rays 
in  which  it  is  not  the  case ;  as,  for  instance,  a  pencil  of  normals  to  the  surface  of 
the  right  cone,  where  the  axis  of  the  cone,  which  is  intersected  by  all  the  nor- 
mals, is  not  perpendicular  to  any  of  them.  See  also  in  the  Transactions  of  the 
Am.  Ophthalmolog.  Soc.  for  1866,  the  form  of  an  astigmatic  pencil  resulting  from 
the  refraction  of  a  small  oblique  homocentric  pencil,  by  a  glass  plate,  with  plane 
parallel  surfaces,  where  one  of  the  focal  lines  is  straight  and  oblique  to  the  axis 
of  the  pencil,  the  other  being  curved,  and  at  its  intersection  with  the  axis  of  the 
pencil,  perpendicular  to  this  axis. 
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two  focal  lines  are  at  right  angles  to  each  other  (though 
not  intersecting),  as  well  as  each  at  right  angles  to  the 
direction  of  the  axis  of  the  pencil ;  and  it  is  on  this  sup- 
position that  our  conception  of  the  corrective  action  of 
cylindrical  glasses  is  based ;  inasmuch  as  by  means  of  a 
simple  cylindrical  lens,  with  its  cylinder-axis  parallel  to 
one  of  the  focal  lines,  we  can,  without  materially  alter- 
ing the  position  of  the  other,  bring  up  the  first  to  the 
second,  so  as  to  intersect  each  other;  and  then  all  the 
rays,  having  to  pass  through  each  of  the  focal  lines, 
must  pass  through  their  intersection,  and  so  become 
homocentric. 

The  mathematical  development  given  by  Knapp  does 
not  appear  to  be  limited  to  this  one  supposition,*  the 

*  For  if  we  regard  the  equations  merely  algebraically,  and  put  A  =  1,  B  =  1, 
C  =  2,  and  D  =  1 ,  then  Knapp's  eq.  (III. ) 

[1  +  z  (A  —  1)  ]  [1  +  z  (D  —  1)  ]  —  z2  BC  =  0  (III.) 
will  be  satisfied  by  the  two  real  values 

z=  VT  _ 

and  z  =  —  4/ 

The  former  of  these,  z  =  4/  \ ,  substituted  in  either  of  eqs.  (IV.) 
y     1  +  z  (D  —  1) 


x  zB 

y  zC 


x      1  +  z  (A  -  1) 


(IV.) 


y   

gives  —  =  4/2, 

and  the  latter,  z  =  —  4/^,  substituted  in  either  of  eqs.  (IV.)  gives 

Consequently  the  two  corresponding  focal  lines  would  not  be  at  right  angles  to 
each  other. 

It  should  be  mentioned  that  eqs.  (IV.),  which  are  dependent  on  the  supposition 
of  eq.  (III.),  indicate  the  direction  of  a  line  perpendicular  to  the  axis  Z,  and  which 
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one  with  which  we  are  most  concerned  in  applying 
glasses.  It  is  desirable  to  limit  the  general  development 
by  such  conditions  that  it  shall  represent  the  special 
class  of  cases  which  we  have  to  treat  in  the  eye. 

If  we  inquire  into  the  meaning  of  the  co  efficients  A, 
B,  C,  D,  used  by  Knapp,  we  shall  find  that  the  condi- 
tions of  astigmatism  of  the  cornea  may  be  introduced  by 
putting  B  and  C  each  equal  to  zero. 

This  may  be  seen  as  follows :  Knapp's  method  con- 
templates the  position  of  the  points  in  which  any  one  of 
the  rays  intersects  certain  planes  at  right  angles  to  the 
axis  of  the  pencil.  The  rays  are  referred  according  to 
the  methods  of  analytical  geometry  to  three  rectangular 
axes  X,  Y,  Z.  One  of  the  rays  is  made  the  co-ordinate 
axis  Z,  and  this  may  be  taken  as  the  axis  of  the  pencil. 

xo*  Jot  zo  (  =  0)  represent  the  co-ordinates  of  the  point 
in  which  a  ray  intersects  the  co-ordinate  plane  XY. 

x,  y,  z  represent  the  co-ordinates  of  the  point  in  which 
the  same  ray  intersects  a  plane  perpendicular  to  the 
co-ordinate  axis  Z,  at  distance  z  from  the  origin. 

x1?  y1?  Zj  (  =  1)  represent  the  co-ordinates  of  the  point 
in  which  the  same  ray  intersects  a  plane  perpendicular 
to  the  axis  Z,  and  at  the  distance  unity  from  the  origin. 

Knapp  makes  x1  and  jt  each  dependent  on  x0  and  y0, 
(these  latter  being  supposed  quite  small)  ;  thus 
x,  =  Ax0  +  By0 
yj  =  Cx0  +  Dy0 

all  the  lines  of  the  pencil  intersect.  As  eq.  (III.)  is  satisfied  by  two  values  of 
z,  there  may  be  two  focal  lines  determined  by  eqs.  (IV.),  both  of  which  equations 
hold  for  each  of  the  two  focal  lines. 
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If  we  compare  these  equations  with  the  formula  for 
the  development  of  a  function  (Xi)  dependent  on  two 
variables  (x0  and  y0),  it  will  be  seen  that 

a  dxi 
A  represents 


B 
C 
D 


dx0 
dyj 


The  several  differential  co-efficients  being  taken  at  the 
point  for  which 

x0  =  0 
and  y0  =  0. 

We  have  supposed  the  axis  Z  to  be  one  of  the  rays 
and  the  axis  of  the  pencil. 

Now  (remembering  that  in  the  analysis  we  merely  con- 
template the  position  of  the  rays  without  considering 


how  they  get  their  position),  if  we  put  B 


dxj 

3yo 


=  0,  it 


will  mean  that  (see  Fig.)  a  ray  meeting  the  co-ordinate 


oL^: 


plane  YX  in  the  co-ordinate  axis  Y,  and  at  a  short, 
strictly  speaking,  an  infinitesimal,  distance  from  the 
origin  O,  will  intersect  the  plane  Y1K1  in  the  line  Y1?  that 
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is,  will  lie  in  the  plane  YZ  (YA  being  parallel  to  Y,  and 
Xx  to  X),  will  not  deviate  to  one  side  or  the  other  of  this 
plane  YZ,  though  it  may  be  inclined  to  or  from  the  axis  Z. 

Likewise,  if  C  =  ^  =  0,  it  will  mean  that  a  ray 
dx0 

meeting  the  plane  YX  in  the  axis  X,  and  at  an  infinites- 
imal distance  from  0,  will  intersect  plane  Y1X1  in  line  Xi, 
that  is,  wall  lie  in  plane  ZX,  will  not  deviate  from  this 
plane,  though  it  may  be  inclined  to  or  from  the  axis  Z. 

This  is  what  we  have  in  the  eye  :  rays  proceeding 
from  a  point  in  the  optic  axis,  and  meeting  the  cornea  at 
the  principal  meridians,  remain  in  the  planes  of  these 
meridians  after  refraction  by  the  cornea;  these  planes 
being  perpendicular  to  each  other. 

If  this  arrangement  is  disturbed  by  the  crystalline,  we 
suppose,  with  a  view  to  treatment,  that  the  resultant 
action  of  the  cornea  and  crystalline  gives  an  astigmatic 
pencil  of  the  same  kind  as  that  given  by  the  astigmatic 
cornea. 

With  this  explanation  of  the  meaning  of  the  conditions 
B  —  o,  and  C  =  o,  we  proceed  to  inquire  what  form 
Knapp's  equations  will  take  under  such  limitations. 

Knapp's  eqs.  (1)  and  (2)  must  hold  for  the  whole 
length  of  each  of  the  lines  of  the  pencil.  Now,  for  two 
special  values  of  z,  the  second  member  of  (1)  and  of 
(2)  vanishes.  The  first  member  of  (1)  equals  zero  for 
:  each  of  these  two  values  of  z ;  and  also  for  each  of  these 
same  two  values  the  first  member  of  (2)  equals  zero. 
That  is, 


84 


x  [1  +  z  (D  -  1)  ]  -  y  z  B  =  o,  [1J1 
y  [1  +  z  (A  -  1)  ]  -  x  z  C  =  o,  [2]1 
and  the  two  values  of  z,  for  which  eqs.  [I]1  and  [2]1  hold, 
are  the  two  roots  of  eq.(IIL). 

Now,  it  is  proposed  to  consider  the  cases  in  which 

B  =  o 
and  C  =  o 
Then  [l]1  and  [2]1  become 

x  [1  +  z  (D  -  1)  ]  =  o  [l]11 
y  [1  +  Z  (A  -  1)  ]  =  o  [2]" 
and  the  two  values  of  z,  for  which  [l]n  and  [2]n  hold, 
are  those  which  satisfy  eq.  (III.)  after  putting  B  —  o 
and  C  =  o,  that  is, 

[1  +  z  (A  -  1)]  [1  +  z  (D  -  1)]  =  o 
These  values  are — 

z  =  -\  1  M 
A  -  1    L  J 

orz'  =  -D^l    M  I 
Now  [1]"  and  [2]11  hold  each  for  [3]  and  for  [4]. 
§  1.  Substitute  [3]  in  [l]11  and  in  [2]11  and  they  become 

x[l  -—i-^D-l)]  =o  [1]-  I 

jb  -xrr(A~     =0  [2]HI  I 

[l]111  gives  x  =  o 

[2] 111  gives  y  —  undetermined. 

Therefore  at  the  distance  z  =  — - —  , 

A-l' 

y  is  undetermined 
and  x  =  o. 
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These  co-ordinates  are  for  one  point  in  each  of  the 
lines  of  the  pencil.  Each  of  the  lines  passes  through  a 
point  corresponding  to  these  co-ordinates.  The  locus 
of  such  points  is  a  straight  line  in  co-ordinate  plane  ZY, 
and  perpendicular  to  the  axis  Z. 

§  2.  Substitute  [4]  in  [1]"  and  in  [2]n  and  they  become 

*[i  -__LT  (b- i)]  =  o  [ir 

y[i--5-^r(A-i)]^o  [ij* 

[2]IV  gives  y  =  o 

[1]1V  gives  x  =  undetermined. 

Therefore  at  the  distance  z'  =  — — - — 

D  -  1 

y  =  o 

and  x  is  undetermined 

These  co-ordinates  belong  to  a  point  in  each  line  of  the 
pencil.  Each  of  the  lines  passes  through  a  point  corre- 
sponding to  these  co-ordinates.  The  locus  of  these  points 
is  a  straight  line  in  the  co-ordinate  plane  XZ,  and  per- 
pendicular to  the  axis  Z. 

Thus  the  two  focal  lines  are  perpendicular  to  each 
other,  though  not  intersecting  each  other. 

Thus,  under  the  above  suppositions,  we  have  two  prin- 
cipal planes,  the  co-ordinate  planes  XZ  and  YZ,  at  right 
angles  to  each  other ;  and  in  each  of  these,  perpendicu- 
lar to  their  common  intersection,  a  focal  line,  the  two 
focal  lines,  however,  not  intersecting  each  other. 
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Now  each  ray  of  the  small  astigmatic  pencil  intersects 
each  of  the  two  focal  lines. 

Therefore  each  focal  line,  being  in  one  principal  plane 
and  perpendicular  to  the  other,  must  pass  through  the 
focus  of  the  rays  in  the  other  principal  plane,  otherwise 
these  rays  could  not  all  intersect  the  focal  line. 
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IRIDECTOMY  WITHOUT  DIVISION  OFJTHE 
SPHINCTER!  PUPILLH. 

By  B.  A.  POPE,  of  New  Orleans. 


Every  ophthalmic  surgeon  must  have  been  impressed 
by  the  imperfect  optical  results  obtained  in  some  cases 
of  corneal  changes  where  the  operation  for  iridectomia, 
with  division  of  the  sphincter  pupilhe,  has  been  well 
performed. 

The  unsatisfactory  optical  result  in  such  cases  is 
mainly  to  be  attributed  to  the  action  of  one  or  more 
of  the  following  conditions  of  the  cornea,  whose  in- 
creased influence,  in  consequence  of  the  enlargement  of 
the  pupil,  may  not  be  sufficiently  counterbalanced  by 
the  beneficial  effect  of  any  more  or  less  transparent  cor- 
nea which  may  be  found  in  front  of  the  new  pupil. 

A.  The  whole  thickness  of  the  cornea  may  have  been 
involved  in  diseased  processes  which  have  resulted  in 
the  most  varied  changes  in  its  curvature.  B.  There 
may  be  superficial  irregularities  of  the  external  surface 
of  the  cornea  (facets,  etc.  etc.).  C.  The  various  forms 
of  corneal  opacity. 

The  unfavorable  optical  influence  exerted  exclusively 
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by  the  enlargement  of  the  pupil  towards  the  corneal 
margin  is,  as  a  rule,  of  small  importance  compared  with 
that  exerted  by  the  corneal  changes  just  mentioned. 

In  those  cases  where  the  above-mentioned  corneal 
changes  may  be  present,  the  preservation  of  the  sphincter 
pupillse  is  of  peculiar  importance.  The  enlargement  of 
the  pupillary  space  consequent  upon  the  excision  of  a 
portion  of  the  iris  with  division  of  its  sphincter  is  not  to 
be  measured  by  the  surface  covered  by  the  excised  por- 
tion before  the  ojjeration.  To  this  must  be  added  the 
dilatation  of  the  remains  of  the  sphincter  pupillse,  the 
separation  of  the  cut  edges  of  the  iris  by  the  remaining 
radial  fibres,  and  the  retraction  of  the  divided  radial 
fibres  towards  their  ciliary  attachments. 

Critchet's  operation  for  displacing  the  pupil  has  re- 
placed in  many  cases  that  for  iridectomia;  still  there 
remain  cases  in  which  the  operation  for  displacement  is 
contra-indicated.  For  meeting  the  indications  in  these 
cases,  I  propose  the  operation  for  excision  of  a  portion 
of  the  iris,  without  dividing  the  sphincter  papillce.  By 
this  operation  the  therapeutic  effects  of  the  usual  o]3era- 
tion  are,  in  part  at  least,  retained,  while  the  optical  de- 
fects are  much  diminished.  As  compared  with  the  ope- 
ration for  displacing  the  pupil,  it  is  in  most  cases  optically 
inferior  in  its  results  ;  but  it  avoids  all  of  its  dangers  in 
those  cases  where  the  internal  membranes  of  the  eye  may 
be  diseased,  or  where  the  iris  may  be  placed  in  mechani- 
cal conditions  rendering  displacement  of  the  pupil  dan- 
gerous or  impossible. 
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As  yet  I  have  only  operated  upon  six  (6)  cases  after 
this  method.  The  result  in  these  cases  has  been  quite 
satisfactory. 

In  no  case  has  there  been  complaint  of  an  unpleasant 
optical  effect  resulting  from  the  double  pupil. 

For  making  the  corneal  incision,  I  have  used  a  rather 
long  and  very  narrow  lance-shaped  knife.  As  a  rule,  the 
incision  should  be  made  at  the  sclero-corneal  junction ; 
but  if  a  very  eccentric  pupil  has  to  be  made,  the  incision 
should  be  in  the  sclerotic  coat.  If  in  a  case  the  pupil 
has  been  much  displaced  laterally,  as  in  perforation  of 
the  cornea  near  its  margin,  with  prolapsus  of  the  iris,  it 
may  be  best  to  make  the  incision  in  the  transparent 
cornea.  The  incision  being  made,  the  knife  should  be 
withdrawn  without  allowing  the  escape  of  the  aqueous 
humor.  The  aqueous  humor  should  be  gradually 
evacuated,  prolapsus  of  the  iris  being  carefully  guarded 
against.  A  fine  curved  pair  of  iris  forceps  should  be 
used,  the  curve  of  the  blades,  however,  being  moderate, 
as  it  is  particularly  desirable  only  to  seize  the  iris  with 
the  teeth  of  the  forceps.  The  point  at  which  the  iris 
should  be  seized  should  be  immediately  behind  that  por- 
tion of  the  cornea  most  available  for  optical  purposes, 
and  only  enough  of  its  tissue  should  be  seized  to  insure 
a  firm  hold.  If  the  corneal  wound'  be  small,  that  por- 
tion of  the  iris  between  the  periphery  and  the  pupillary 
margin  will  in  the  act  of  withdrawal  of  the  forceps  be 
somewhat  stretched,  and  thus  favor  the  avoidance  of  a 
division  of  the  sphincter.     For  excising  the  iris,  very 
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delicate  curved  scissors  should  be  used.  The  operator 
should  carefully  watch  the  pupillary  margin  as  the  for- 
ceps is  withdrawn,  and  the  excision  should  be  performed 
as  soon  as  the  blades  of  the  scissors  can  be  passed 
between  the  cornea  and  the  point  of  the  forceps.  In 
cutting  the  iris  the  scissors  may  be  held  at  right  angles 
to  the  direction  of  the  radial  fibres,  or  parallel  to  their 
course.  In  the  first  case  the  pupil  will  approximate 
more  or  less  to  the  circular  form,  while  in  the  latter  it 
will  be  elongated  in  the  direction  of  the  radial 
fibres.  The  size  of  the  pupil  will  be  very  much  what 
the  operator  wishes  it  to  be,  after  he  has  had  some  little 
experience  in  the  performance  of  the  operation.  It 
would  probably  be  best  for  the  operator  both  to  seize  and 
excise  the  iris,  but  I  have  latterly  trusted  the  excision  to 
a  competent  assistant. 

With  one  exception  chloroform  was  used,  and  its  use 
is  advisable  in  all  cases  where  there  is  any  doubt  as  to 
the  perfect  steadiness  of  the  patient. 

If  in  any  case  the  sphincter  pupillse  should  be  unin- 
tentionally divided,  the  worst  result  would  only  be  the 
performance  of  the  old  operation,  with  the  smallest  pos- 
sible loss  of  iris  tissue. 

The  disagreeable  appearance  of  an  eye  operated  upon 
in  the  usual  way  is*  in  many  cases  a  serious  objection. 
When  the  sphincter  pupillse  is  not  divided,  and  the 
new  pupil  has  been  made  very  small,  this  objection  holds 
in  a  lesser  degree.  The  pupil  may  be  made  smaller  than 
the  old  one,  and  very  nearly  round,  the  cut  extremities 
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of  the  radial  fibres  being  still  visible,  instead  of  being 
lost  behind  the  corneal  margin,  as  is  usual  in  the  old 
operation. 

Even  in  cases  where  the  old  operation  gives  its  best 
optical  results,  this  operation,  and  that  for  displace- 
ment, would  give  better.  The  practical  tendency  would 
therefore  be  to  confine  the  application  of  the  old  opera- 
tion to  cases  demanding  a  purely  therapeutic  effect,  or  a 
combination  of  therapeutic  with  optical  results. 

The  operation  downwards  and  inwards  is  the  best,  if  the 
case  admits  of  it.  If  the  operation  be  made  in  the  lower 
half  of  the  iris,  the  patient  can  in  many  cases  readily 
cover  the  old  pupil  by  allowing  the  upper  lid  to  droop, 
which  is  an  indirect  optical  advantage  of  importance. 

Upon  a  nearer  examination  of  the  cases  in  which  I 
have  operated  after  the  new  method,  the  four  following 
classes  may  be  formed  : — 

1.  Those  in  which  there  is  a  central  opacity  of  the 
cornea,  and  in  which  there  has  been  acute  or  chronic  in- 
ternal inflammation  of  the  eye,  with  or  without  adhesions 
of  the  iris  to  the  lens  capsule. 

2.  Those  in  which  there  has  been  perforation  of  the 
cornea  with  prolapsus  of  the  iris,  the  pupil  having 
suffered  displacement,  and  being  totally  or  almost  entirely 
placed  behind  more  or  less  opaque  cornea.  In  case  the 
cornea  has  suffered  very  decided  changes  in  form,  not 
amounting,  however,  to  staphyloma,  the  operation  is  most 
strongly  indicated.  If  there  be  present  in  the  case  iritis, 
or  irido-choroiditis,  which  does  not  yield  to  treatment,  it 
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may  be  best  to  operate  with  division  of  the  sphincter. 
If  the  pupil  has  been  drawn  to  a  very  eccentric  portion 
of  the  cornea  by  the  prolapsus  of  the  iris,  it  may  still  be 
best,  in  some  cases,  to  excise  the  iris  rather  largely,  with- 
out dividing  its  sphincter.  Where  the  whole  pupillary 
margin  has  been  engaged  in  the  corneal  opening,  the 
operation  for  displacement,  and  that  for  iridectomia, 
after  the  usual  method,  are  of  course  excluded. 

3.  Cases  where  there  is  diffuse  opacity  of  the  cornea, 
most  marked  centrally,  and  gradually  diminishing  to. 
wards  its  circumference,  together  with  iritis  or  irido- 
choroiditis,  with  or  without  adhesions  of  the  pupillary 
margin  to  the  lens  capsule. 

4.  Cases  where  an  extremely  eccentric  pupil  may  be 
required  and  internal  disease  of  the  eye  may  exist.  It 
may  even  be  best  in  this  class  of  cases  when  no  actual 
disease  may  be  present,  but  where  there  may  be  doubt 
as  to  whether  the  iris  will  allow  of  extreme  displace- 
ment of  the  pupil  without  inflammatory  reaction.  This 
condition  might  be  found  in  the  cases  of  old  persons  in 
whom  the  pupil  was  rigid  and  but  slightly  dilatable  by 
the  action  of  atropine. 

V.  Graefe  has  recommended  the  use  of  the  extract  of 
calabar-bean  in  order  to  contract  the  pupil  preparatory 
to  the  operation  for  iridectomia,  in  those  cases  of  glau- 
coma where  the  pupil  is  evidently  dilated.  It  may  be,  in 
some  cases,  beneficial  in  the  proposed  operation  where 
the  pupil  is  large  and  the  pupillary  margin  free ;  but  I 
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have  as  yet  operated  on  no  case  in  which  its  use  was 
necessary. 

Where  a  very  small  portion  of  the  iris  is  excised 
without  dividing  the  sphincter,  the  pupillary  margin 
being  free,  the  form  of  the  old  pupil  undergoes  but  little 
change ;  but  should  the  excision  be  made  larger,  the 
pupillary  margin  next  to  the  cut  radial  fibres  falls  nearer 
to  the  centre  of  the  pupil,  and  may  approximate  to  a 
straight  line.  At  the  same  time,  the  radial  fibres  next 
those  cut  draw  the  pupillary  margin  a  little  without  the 
original  circle,  and  thus  assist  in  straightening  that  por- 
tion of  the  sphincter  separated  from  the  radial  fibres. 

In  proposing  this  operation  it  is  done  with  the  full 
consciousness  that  a  more  extended  experience  is  neces- 
sary, in  order  to  determine  with  accuracy  its  relative 
merits.  That  in  a  few  unpromising  cases  it  has  given 
excellent  results,  gives  reason  to  hope  that  it  may  add 
something  to  our  surgical  resources  in  that  class  of  cases 
for  which  it  is  proposed. 

The  germs  of  the  operation  found  in  the  writings  of 
the  elder  Wentzel  and  of  Beer  hardly  need  special  men- 
tion here.  The  operation  of  Wentzel  was  in  reality  only 
applicable  to  certain  cases  before  or  after  cataract  extrac- 
tion, and  has  been  ■  replaced  by  much  better  methods. 
Beer  proposed  the  excision  without  touching  the  pupil- 
lary margin  in  cases  where  the  iris  was  attached  to  the 
lens  capsule.  This  he  did  on  account  of  the  supposed 
dangers  of  operative  interference  with  the  attached  por- 
tion of  the  iris.    This  fear  has  been  shown  by  subse- 
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quent  experience  to  have  been  to  a  great  extent  ground- 
less. It  was  not  the  object  of  either  operator  to  gain  the 
best  optical  result,  but  to  make  a  pupil  with  the  greatest 
ease  and  least  risk  possible,  and  this  in  cases  in  which 
the  cornea  might  or  wight  not  be  diseased. 
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THE  LIGHT-STREAK  SEEN  IN  THE  CENTRE  OF  THE  RETINAL 
VESSELS  WITH  THE  OPHTHALMOSCOPE. 


By  EDWARD  G.  LORING,  M.D.,  New  York. 


Shortly  after  the  invention  of  the  ophthalmoscope, 
Helruholtz,*  in  his  description  of  the  instrument,  ad- 
vanced the  statement  that  the  arteries  of  the  retina  were 
to  be  distinguished  from  the  veins  by  their  double  con- 
tour, which  was  visible  under  the  ophthalmoscope. 

A  little  later,  Van  Trigtf  showed  that  this  was 
not  the  case,  and  pointed  out  that  what  Helmholtz  had 
mistaken  for  the  double  contour  of  the  arteries  was  in 
aH  probability  the  brilliant  light-streak  occupying  the 
centre  of  the  vessel,  which  was  common  also,  though  in 
a  less  degree,  to  the  veins.  Yan  Trigt  was  the  first  to 
ascribe  this  light-streak  to  the  reflexion  back  towards 
the  observer  of  those  rays  of  light  which  under  the 
ophthalmoscope  struck  upon  the  anterior  surface  (Vor- 
derflache)  of  the  arteries. 

*  Beschreibung  eines  Augenspiegels.    Berlin,  1851,  p.  34. 

t  Dissertatio  Ophthalmologica  inauguralis  de  speculo  oculi.    Utrecht,  1853 
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Jaeger,  in  an  article*  written  in  1854,  accepts  this 
explanation,  and  is  particular  to  give  a  full  and  detailed 
account  of  the  phenomenon ;  and  as  this  account  has  been 
accepted  by  all  the  leading  observers  as  the  correct  one, 
and  as  it  forms  the  basis  of  the  following  remarks,  I 
will  give  it  in  Jaeger's  own  words  (p.  328,  loc.  cit.)  : — 

"  The  lighter  red  and  more  brilliant  color  of  the  arte- 
ries correspond  to  their  clearer  blood  as  well  as  to  the 
stronger  light-reflexion  from  their  walls.  The  lighter 
and  clearer  centre  of  the  arterial  as  well  as  venous 
vessels  in  its  entire  extent  (on  account  of  which  they, 
at  that  place,  appear  more  transparent,  as  if  seen  by 
transmitted  light — and  on  account  of  which  they  appear 
to  have  on  each  side  a  single  dark  contour)  is  in  fact 
only  produced  by  increased  reflexion  of  the  rays  from 
the  surface  of  the  vessels ;  or  in  other  words,  those  rays 
which  fall  on  the  summit  of  the  curvature  of  the  vessel 
(relative  to  the  axis  of  vision)  are  mostly  reflected  back 
in  the  direction  of  the  rays  entering  the  eye,  while,  on 
the  contrary,  the  rays  which  fall  upon  the  descending 
portions  of  the  curved  surface  of  the  vessel  are  for  the 
most  part  reflected  in  a  side  wise  direction. 

"  The  vessels  are,  in  fact,  in  their  entire  breadth,  of  a 
perfectly  uniform  color,  and  allow  no  light  to  pass  through 
them ;  for  which  view  not  only  do  the  extent  of  their 
diameter,  clear  centre,  and  dark  contours  speak,  but 
what  would  also  follow  from  this,  namely,  that  the 

*  Ergebnisse  der  Untersuchung  d.  mensch.  Aug.  m.  d.  Augenspiegel.  Vor- 
gelegt  in  der  Sitzung  vom  27  April,  1854. 


97 


vessels,  precisely  there  where  they  run  perpendicular  to 
the  observer's  axis  of  vision,  show  a  clear  centre,  but  lose 
the  same  when  they  run  in  a  direction  relatively  oblique 
to  this  ;  that,  further,  the  lighter  artery,  when  it  passes 
over  the  darker  vein,  shows,  at  the  point  of  crossing,  the 
same  color  and  clear  centre  that  it  does  when  the  vessel 
runs  over  the  clear  fundus ;  that,  further,  the  clear  centre, 
with  slight  displacement  of  the  ophthalmoscope,  also  is 
displaced  sidewise ;  while  by  changing  the  manner  of 
illumination  (as  by  using  a  mirror  with  a  short  focus) 
the  light-streak  fades  away  entirely." 

Mauthner  also,  in  his  recent  work  on  the  ophthalmo- 
scope (1867),  accepts  Yan  Trigt  and  Jaeger's  explana- 
tion of  the  phenomenon,  and  distinctly  states  that  "  since 
the  wall  of  the  vessels  (Gefasswandung)  reflects  sufficient 
light  to  make  itself  independently  visible,  so  must  the 
light-streak  be  the  expression  of  this  light-reflection."  * 

Jaeger,  however,  in  his  last  work,f  published  in  1869, 
though  he  still  adheres  to  his  former  explanation,  and 
refers  the  reader  to  the  passage  just  quoted,  adds  the 
following  note  : — 

"  The  central  vessels,  when  seen  by  the  ophthalmoscope,  appear  as  if 
bordered  on  each  side  by  a  single  contour,  while,  however,  under  the 
microscope  they  show  a  double  one.  This  difference  is  due  to  the  fact, 
that  the  walls  of  the  vessels  and  the  retina  are  very  nearly  equally  trans- 
parent, so  that  with  the  ophthalmoscope,  under  physiological  conditions, 
it  is  only  the  red  blood-columns,  and  not  the  walls  of  the  vessels,  that 
are  seen ;  consequently  the  vessels  are  not  perceptible  in  their  entire 

*  Lehbrach  der  Ophthalmoscopic,  Ab.  1,  p.  244. 
f  Ophthalmoskopischer  Hand- Atlas,  1869,  p.  32. 
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diameter.  The  red  blood-column  reflects  back  towards  the  mirror  the 
greater  part  of  those  rays  of  light  which  are  thrown  by  the  ophthalmo- 
scope on  its  central  portion,  which  therefore  appears  illuminated  and 
brilliant ;  while,  on  the  other  hand,  the  lateral  portions  reflect  the  light 
falling  upon  them  mostly  in  a  side  wise  direction,  and  consequently 
appear  dark  ;  they  are,  in  fact,  only  apparent  to  the  observer  through 
diffuse  reflected  light.  The  single  dark  contour  of  the  central  vessels 
under  the  ophthalmoscope  marks  consequently  the  limit  on  either  side 
of  the  red-colored  portion  of  the  blood-column,  while,  on  the  contrary, 
the  double  contour  revealed  on  each  side  of  the  vessel  by  the  micro- 
scope marks  the  outer  and  inner  limit  of  the  walls  of  the  vessels  them- 
selves. Consequently,  in  regard  to  the  central  vessels,  so  far  as  the 
ophthalmoscope  is  concerned,  the  expression  i  vessel '  is,  strictly 
speaking,  incorrect,  and  should  rather  be  '  blood-column.'  The  other 
vessels  seen  in  the  fundus  of  the  eye,  especially  those  of  the  choroid, 
possess  walls  which  are  so  little  transparent  that  they  are  visible  as 
such  for  their  entire  diameter,  and  consequently  their  red  blood-column 
is  not  independently  recognizable." 

It  will  thus  be  seen  that  Jaeger  gives  up  the  idea  that 
the  light  is  reflected  back  from  the  id  alls  themselves,  for 
the  reason  that  they  are  too  transparent  to  produce  suf- 
ficient reflection.  And  in  this  I  cannot  but  believe  he  is 
right,  from  the  fact  that  the  illuminated  streak  is  present 
in  some  of  the  smaller  vessels,  the  walls  of  which  are 
perfectly  transparent,  and  which,  when  emptied  of  their 
contents,  are  invisible  under  the  ophthalmoscope.  In 
the  second  place,  even  at  the  nerve  and  its  immediate 
neighborhood,  where  the  walls  of  the  vessels  are  less 
delicate,  and  consequently  less  transparent,  the  light- 
streak  is  not  invariably  present,  as  it  would  be  were  it 
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simply  the  effect  of  reflection  of  light  from  the  vessel- 
wall  itself. 

Eliminating,  therefore,  the  vessel-wall  as  a  factor  to 
any  perceptible  degree  in  the  production  of  the  light- 
streak,  there  still  remain  two  direct  statements  which 
appear  to  me  to  be  unfounded,  notwithstanding  the  high 
authority  from  which  they  come.    These  are — 

1.  That  the  reflection  takes  place  from  the  red  blood- 
column. 

2.  That  no  light  traverses  the  vessel. 

I  believe,  in  fact,  just  the  opposite  :  namely,  that  the 
light  striking  the  wall  nearest  the  observer  passes 
through  this,  on  account  of  its  transparency,  without 
being  reflected  to  any  appreciable  degree ;  traverses  the 
contents  of  the  vessel,  and  is  then  reflected  back,  slightly 
perhaps  from  the  opposite  wall,  but  principally  from 
the  subjacent  tissues. 

My  belief  in  this  is  founded  on  the  following  facts  : 

In  the  first  place,  the  light  streak  is  too  broad  to  be 
a  simple  reflection  from  the  vertex  of  a  curved  surface 
so  small  as  the  retinal  vessel,  be  it  either  from  the  Avail 
or  blood-column.  Secondly,  a  column  of  blood  of  these 
dimensions  is  too  transparent,  and  of  too  unreflecting  a 
nature,  to  give  so  brilliant  a  streak. 

Again,  if  it  were  true  that  the  light  was  reflected 
back  from  the  blood-column,  then  it  would  follow  that 
the  light-streak  would  always  be  present  as  long  as  the 
vessels  remained  full,  and  the  fuller  they  were,  and  con- 
sequently the  more  dense  the  column  of  blood,  the 
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greater  the  reflection.  That  this  is  not  the  case  is 
proved  by  the  following  facts  : — 

In  normal  eyes,  in  which  there  is  a  physiological  ve- 
nous pulse,  the  double  contour  is  seen  alternately  to  dis- 
appear and  appear  again  with  the  rise  and  fall  of  the 
current.  This  effect,  as  is  known,  can  be  very  much  in- 
creased by  exerting  pressure  externally  upon  the  globe. 

When  this  is  done  the  double  contour  is  seen  to  dis- 
appear along  the  vein  pari  passu  with  the  pressure,  till 
the  light-streak  becomes  obliterated  as  far  as  the  sight 
reaches,  and  immediately  reappears  as  soon  as  the  pres- 
sure is  removed.  The  reason  of  this  is  evident.  The 
venous  pulsation  is  simply  a  slight  temporary  stasis  of 
that  portion  of  the  venous  current  just  prior  to  its  exit 
from  the  eye.  During  this  stasis  the  red  globules  are 
for  a  little  space  crowded  momentarily  together ;  this 
increases  the  opaqueness  of  the  blood  at  that  point,  and 
the  light,  instead  of  passing  through  to  the  wall  beyond 
and  subjacent  tissues,  is  so  much  absorbed  that  too  little 
is  reflected  back  to  the  observer's  eye  to  give  the  effect 
of  the  light-streak.  Now,  what  takes  j)lace  at  a  single 
point  with  the  natural  venous  pulse,  also  takes  place 
along  a  large  tract  of  the  vessel  when  the  stasis  in  the 
vessel  is  increased  or  made  complete  by  artificial  exter- 
nal pressure.  It  may  be  said,  however,  that  by  apply- 
ing  external  pressure  we  so  flatten  down  the  vessel  that 
it  loses  its  cylindrical  form,  and  thus  the  light  is  not 
tli en  reflected  directly  back  from  the  summit  of  its  cur- 
vature, but  is  diffused  across  the  vessel's  entire  diameter. 
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That  this  is  not  so  is  proved  by  the  fact  that,  at  the 
very  moment  that  the  light-streak  decreases  in  the  vein 
under  pressure,  it  increases  in  the  companion  artery, 
both  in  breadth  and  brilliancy,  until,  indeed,  we  so  re- 
tard the  circulation  that  the  entire  vessel  fades  from 
view.  The  reason  of  this  is  obviously  because  the  col- 
umn of  blood  in  the  vein  is  increased  in  density,  so  that 
sufficient  light  does  not  penetrate  to  the  tissues  below 
to  be  reflected  back ;  or,  in  other  words,  the  light  is  ab- 
sorbed by  the  denser  fluid,  while  in  the  artery,  on  the 
contrary,  the  quantity  of  the  blood  is  so  much  reduced 
that  the  light  penetrates  it  even  more  easily,  both  in 
entering  and  returning,  than  in  the  natural  condition  of 
the  vessel.  Moreover,  in  certain  conditions  of  conges- 
tion of  the  vessels,  to  be  further  dwelt  on  presently,  in 
which  no  external  pressure  has  been  apj)lied,  the  light- 
streak  is  very  much  diminished,  or  even  entirely  wanting. 

Again,  if  no  light  passed  through  the  vessel,  and  the 
light-streak  was  simply  due  to  reflection  from  the  red 
blood-column,  then  it  would  remain  unaffected  by  the 
condition  of  the  tissues  lying  posterior  to  the  vessel. 
But  the  truth  is,  the  light-streak  is  affected  by  such  con- 
ditions, as  is  shown  by  the  fact,  that  in  separation  of  the 
retina  it  ceases  where  the  separation  begins,  the  vessel 
showing  in  the  detached  portion  a  uniform  color  across 
its  whole  diameter.  This  must  be  due  to  the  fact  that 
the  light,  after  passing  through  the  vessel,  is  diffused 
through  the  underlying  fluid,  and  is  consequently  not 
reflected  back. 
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The  views  advanced  above  will  be  made  clearer  by  a 
diagram. 

Let  the  following  figure  represent  an  enlarged  section 
of  the  retina,  in  which  the  line  A  represents,  we  will  say, 
the  external  limitans  and  choroidal  epithelium,  which  we 
will  assume  to  be  the  principal  reflecting  surface*  of  the 
fundus ;  and  let  the  circle  B  represent  a  transverse  section 
of  one  of  the  larger  vessels  in  front  of  A. 

Fig.  1. 


A 


We  will  suppose  the  fundus  to  have  been  illuminated 
by  the  ophthalmoscope  in  the  ordinary  way,  and  that  the 
rays  represented  in  the  diagram  are  all  return  rays.  Now 
these  rays,  whatever  direction  they  may  assume  after 
passing  through  the  dioptric  system  of  the  eye,  must 
start  from  the  reflecting  surface  A,  as  divergent  rays. 
Thus  the  rays  leaving  the  illuminated  point  C  will  be 
divergent,  and  strike  as  such  on  the  vessel  B  lying  in 
front.  The  central  or  less  divergent  rays  which  fall 
upon  the  vertex  of  the  curvature  of  the  vessel  and  its 
immediate  neighborhood  pass  through  the  vessel  and 
enter  the  eye  of  the  observer ;  thus  the  centre  of  the 

*  We  have  assumed  this  for  the  sake  of  illustration.  Light  must,  however,  be 
reflected  in  a  greater  or  less  degree  from  all  the  different  membranes  at  the 
bottom  of  the  eye. 
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vessel  appears  illuminated ;  while,  on  the  other  hand,  the 
outer  or  more  divergent  rays,  striking  on  the  descending 
portions  of  the  vessels,  do  not  in  an  equal  degree  enter 
the  eye  of  the  observer,  and  therefore  the  outer  borders 
of  the  vessel  appear  darker,  which  may  be  represented 
diagramatieally  as  the  space  included  in  the  figure 
between  the  dotted  lines  EE,  and  the  lines  dd. 

Thus  we  see  that  the  effect,  which  Jaeger  says  is  "  the 
same  as  if  produced  by  transmitted  light,"  is,  in  fact,  so 
produced ;  for  if  we  look  upon  the  reflecting  surfaces  of 
the  fundus  of  the  eye,  after  they  have  been  illuminated 
by  the  ophthalmoscope,  as  the  source  of  light,  then  we 
have  the  vessel  between  it  and  our  own  eye,  and  the  con- 
ditions are  precisely  the  same  as  those  which  pertain  to 
transmitted  light  passing  through  a  tube. 

As  this  whole  matter  is  merely  a  question  of  physics, 
the  same  phenomenon  ought  to  follow  wherever  the  con- 
ditions are  the  same  as,  or  similar  to,  those  which  obtain 
in  the  eye. 

Of  course  it  is  impossible  to  imitate  artificially  the 
conditions  of  the  human  eye,  but  a  very  simple  experi- 
ment is  sufficient  to  illustrate  the  principle  upon  which  I 
think  the  effect  produced  depends. 

For  this  purpose  I  used  two  small  cylindric  boxes 
about  three  inches  in  length  and  one  in  diameter.  These 
were  fastened  together  longitudinally,  like  the  tubes  of 
an  opera-glass.  At  the  bottom  of  one  of  the  cylinders  I 
placed  a  mirror,  made  of  London  smoke-glass,  silvered  on 
the  back.    As  the  mirror  was  in  fact  an  ophthalmoscopic 
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mirror,  there  was  a  hole  in  the  centre,  which  fact  I  men- 
tion for  a  purpose  to  be  explained  a  little  later. 

At  the  bottom  of  the  other  cylinder  I  placed  a  non- 
reflecting  surface.  A  thin  glass  tube  about  a  line  in 
diameter,  and  containing  a  solution  of  water  and  carmine, 
was  then  run  through  the  centre  of  both  cylinders,  just 
in  front  of,  and  nearly  in  contact  with,  the  mirror  in  one 
and  the  non-reflecting  surface  in  the  other. 

We  may  thus  consider  that  one  of  these  cylinders 
(Fig.  2,  A)  represents,  in  a  rough  way,  the  fundus  of  the 


eye,  in  which  the  mirror  is  the  retina,  and  the  red  glass 
tube  a  retina  vessel. 

If  now  we  cast  the  light,  as  in  an  ordinary  ophthalmo- 
scopic examination,  down  the  cylinder  containing  the 
silvered  mirror  (which  we  will  call  A),  so  that  the  light 
from  the  instrument  shall  fall  directly  upon  the  glass 
tube,  we  get  the  appearance,  along  the  centre  of  the  tube, 
of  a  light-red  streak,  bordered  both  above  and  below  by 
a  dark-red  line. 

We  see  further,  however,  as  we  follow  the  light-streak 


105 


along,  that  as  soon  as  we  arrive  at  the  central  point  of 
the  tube,  or  that  portion  which  lies  directly  over  the 
hole  in  the  mirror,  the  light-streak  disappears  and  is  re- 
placed by  a  small  quadrangular  patch  of  a  uniform  color 
extending  across  the  entire  diameter  of  the  tube. 

If,  however,  we  now  look  down  the  other  cylinder  (B,) 
we  see  that  the  tube,  instead  of  presenting  a  light  cen- 
tre with  darker  red  borders  as  in  A,  is  uniformly  colored 
throughout. 

It  is  manifest  that,  if  the  light-streak  seen  in  A  was 
simply  due  to  reflexion  from  the  wall  of  the  tube  or 
from  its  contents,  then  we  ought  to  get  it  also  in  B,  as 
the  tube  is  one  and  the  same  as  that  in  A,  and  is  seen, 
so  far  as  it  is  itself  concerned,  under  precisely  the  same 
conditions. 

From  this  it  follows  that  the  difference  in  effect  in 
the  two  tubes  must  be  owino;  to  some  conditions  exter- 
nal  to  the  tube.  Now  the  only  difference  in  the  condi- 
tions present  is  the  difference  in  the  nature  of  the  two 
surfaces  at  the  bottom  of  the  cylinders. 

It  is  thus  evident  that  the  light-streak  in  the  centre 
of  the  tube  in  cylinder  A,  like  that  in  the  centre  of  the 
retinal  vessel,  is  due  to  the  same  cause,  namely,  that  the 
light  passes  through  the  tube  and  is  reflected  back  from 
the  mirror  beyond. 

That  the  reflexion  does  not  take  place  from  the  poste- 
rior wall  of  the  tube,  or  the  posterior  wall  of  the  retinal 
vessel,  but  from  the  reflector  beyond  in  the  one  case,  and 
the  tissues  in  the  other,  is  proved  from  the  fact  that 
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where  the  glass  tube  passes  over  the  hole  in  the  mirror, 
that  is,  where  the  reflecting  surface  behind  is  wanting, 
the  light-streak  is  also  absent ;  see  C,  Fig.  2.  This  is 
evidently  due  to  the  fact  that  just  where  the  hole  is,  the 
light,  after  having  passed  through  the  tube,  does  not 
strike  upon  the  mirror,  but  passes  through  to  the  bottom 
of  the  box  beyond,  which  being  of  a  non-reflecting  nature 
does  not  permit  sufficient  light  to  come  back  to  the 
observer's  eye  to  produce  the  light-streak. 

To  see  precisely  the  same  effect  on  a  larger  scale  we 
have  only  to  look  down  cylinder  B,  where  the  glass  tube 
presents  a  uniform  color  throughout,  for  the  reason  just 
given  above. 

There  are  many  interesting  points  in  connection  with 
this  subject,  both  physiological  and  pathological,  which  I 
hope  to  discuss  on  some  future  occasion 
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ON  ALTERATIONS  IN  THE  HEARING  OF  ONE'S 
OWN  VOICE. 

By  Dr.  GUSTAV  BRUNNER,  of  Zurich. 
Translated  from  the  German  by  J.  H.  Pooley,  M.D.,  of  Yonkers,  N.  Y. 


Change  in  the  sound  of  one's  own  voice  is  a  not  very  un- 
common accompaniment  of  ear  disease,  and  forms  some- 
times a  very  troublesome  symptom.  It  is  found  princi- 
pally in  diseased  conditions  of  the  middle  ear  (including 
the  tubes),  especially  in  acute  or  subacute  cases,  and  gen- 
erally appears  on  one  side  only,  as  these  diseases  are 
mostly  one-sided.  I  do  not  here,  of  course,  refer  to  those 
cases  where,  on  account  of  the  decrease  of  hearing  or  its 
total  loss,  the  patients  hear  their  own  voice  less  dis- 
tinctly or  not  at  all,  but  only  to  those  cases  where  the 
voice  is  heard  of  a  different  tone  from  the  sound  trans- 
mitted by  the  waves  of  the  surrounding  atmosphere. 
But  even  here  different  modifications  are  to  be  distin- 
guished which  have  not  yet  been  sufficiently  examined, 
and  which  without  doubt  depend  upon  varying  circum- 
stances ;  although  it  seems  to  me  that  all  have  this  more 
or  less  in  common  :  that  the  individual's  voice  sounds  dull, 
not  as  clear  as  formerly  ;  that  it  has  a  hollow  resonant 
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quality,  and  appears  to  have  its  seat  within  the  head, 
while  usually  it  is  heard  as  if  coming  from  without. 

In  other  cases  we  find  it  sometimes  weaker  and  duller, 
sometimes  the  person  speaking  has  lost  all  perception  of 
the  loudness  of  his  own  voice,  or  it  sounds  disagreeably 
loud  with  a  peculiar  echo,  and  surpasses  all  other  sounds, 
and  becomes  uncommonly  unpleasant :  it  is  of  these  latter 
cases  that  we  intend  especially  to  speak.  Ear  physicians 
have  not  until  now  paid  particular  attention  to  this 
subject,  although  the  cause  of  this  phenomenon  is  also 
interesting  in  regard  to  the  physiological  hearing  of  one's 
own  voice.  Gruber*  has  published,  under  the  title  of 
"  Autophony  and  Tympanophony,"  a  short  communica- 
tion on  two  cases  of  severe  tubal  catarrh,  in  which  the 
patient's  own  voice  as  well  as  the  respiration  was  not 
only  very  annoying  to  the  patient  himself,  but  was  also 
strikingly  perceptible  by  means  of  the  otoscope,  and 
only  on  one  side.  In  the  explanation  of  these  phe- 
nomena, which  he  calls  exaggerated  autophony,  or,  if  it  is 
objectively  perceptible  by  the  otoscope,  tympanophony, 
Gruber  seems  to  me  to  be  in  error.  Before  I  enter  fur- 
ther upon  this  I  shall  communicate  an  analogous  case 
from  my  own  practice,  which  will,  I  believe,  throw  light 
upon  this  subject. 

Madam  Schenkel,  45  years  old,  had  become  deaf  after 
having  catarrh  the  whole  winter,  but  had  never  before 
had  any  trouble  with  the  ear;  in  April,  1870,  sudden 

*  Monatsschrift  fur  Ohrenheilkunde,  1868,  p.  123. 
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pain  in  the  right  ear,  without  any  distinct  history  of 
taking  cold. 

The  pain  was  first  felt  upon  blowing  the  nose,  and  was 
accompanied  by  sleeplessness,  some  dizziness  (but  with- 
out vomiting),  considerable  hardness  of  hearing,  and  con- 
tinual roaring  in  the  affected  ear.  No  discharge  from 
the  ear. 

When  the  patient  called  on  me  (about  April  14th),  I 
found  that  my  watch  was  heard  on  the  left  side  at  a 
distance  of  80  centimetres  (instead  of  150),  and  on  the 
right  side  not  even  on  contact  with  the  auricle.  Patient 
considered  the  left  ear  as  sound,  and  says  she  has  never 
suffered  in  her  hearing. 

She  now  does  not  complain  of  any  particular  pain,  but 
of  a  feeling  of  stoppage  of  the  right  ear;  particularly, 
however,  that  her  own  voice  resounds  very  strongly  in 
the  right  ear,  in  such  a  manner  that  speaking  is  very  dis- 
agreeable to  her ;  even  her  own  respirations  sound  so  loud 
and  sibilant  as  to  be  troublesome;  she  also  hears  every 
motion  of  the  jaws  with  unusual  distinctness. 

As  long  as  she  closes  the  right  ear  with  her  finger  the 
loud  sound  of  the  voice  ceases  or  becomes  weaker.  The 
examination  showed  the  right  membrana  tympani  free 
from  perforation,  somewhat  dull,  and  in  the  upper  part 
slightly  reddened;  in  consequence  of  augmented  con- 
cavity the  malleus  distinctly  visible  ;  not  the  slightest  evi- 
dence of  any  accumulation  in  the  middle  ear.  By  aus- 
cultation with  the  otoscope  one  perceives  quite  a  striking 
difference  between  the  right  and  left  ear.    On  the  right 
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side  the  voice  of  the  patient  sounds  uncommonly  lond 
and  hollow,  with  a  tremulous  continuation  of  tone ; 
speech,  even  in  common  conversation,  as  though  one  was 
speaking  in  a  vaulted  chamber,  or  in  a  long  speaking 
tube,  and  on  raising  the  voice  the  sound  is  reduplicated ; 
in  quiet  breathing,  sound  through  the  otoscope  remarka- 
bly loud  and  sibilant  (the  beating  of  the  heart  could  not 
be  perceived,  nor  did  the  patient  hear  any  sound  from 
it).  Of  all  these  symptoms  there  was  no  trace  on  the 
left  side  :  the  auscultation  here  did  not  show  the  slightest 
abnormality.  All  these  phenomena,  subjective  and  ob- 
jective, completely  disappeared  when  the  right  ear  was 
filled  with  water — the  patient's  own  voice  then  sounded 
as  usual.  This  was  also  the  case  upon  stopping  the  audi- 
tory canal  by  strongly  compressing  the  tragus  ;  but  upon 
opening  the  auditory  canal  all  the  symptoms  reappeared 
immediately.  I  introduced  the  catheter  on  the  right 
side,  and  blew  air  in  by  means  of  the  air-bag,  when  I 
heard  a  strong  roaring  or  blowing  upon  auscultation, 
which  made,  in  spite  of  its  intensity,  the  impression  of  a 
distant  noise  arising  from  the  palate,  or  at  most  from  the 
mouth  of  the  tubes. 

The  air-douche  was  without  permanent  influence  upon 
the  phenomena.  I  now  made,  in  view  of  Gmber's  asser- 
tions— although  from  the  result  of  the  examination  of  the 
membrana  tympani  the  presence  of  liquid  in  the  tym- 
panic cavity  was  not  at  all  probable — a  small  perforation 
into  the  right  membrana  tympani. 

The  autophony  was  not  altered  by  this  proceeding. 
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and  no  air  issued  from  the  opening,  in  spite  of  strong  and 
repeated  douches  of  air  through  the  catheter  (the  tube 
was  no  doubt  still  closed)  ;  as  soon,  however,  as  the  air, 
after  repeated  efforts,  passed  through  the  opening  in  the 
membrana  tympani  with  an  audible  hissing  sound,  the 
troublesome  resonance,  both  subjective  and  objective, 
disappeared  as  if  by  magic,  and  did  not  return  when  I 
injected  a  weak  solution  of  zinc  by  means  of  the  cathe- 
ter. 

I  remarked  particularly  that  not  the  slightest  secretion 
made  its  appearance  through  the  membrana  tympani. 
Now,  the  air  passed  whizzing  through  with  great  ease  by 
the  patient  simply  blowing  the  nose,  and  the  improvement 
continued  till  next  morning;  in  the  evening,  however, 
the  patient  was  no  longer  able  to  force  any  air  through 
the  membrana  tympani. 

When  I  saw  her  two  days  afterward  the  opening  was 
closed  ;  no  reaction  had  followed  the  paracentesis,  but 
the  group  of  troublesome  symptoms  were  present  as 
strongly  as  before.  State  of  membrana  tympani  as  in 
the  beginning. 

A  tuning-fork  placed  on  the  temple  of  the  patient  was 
only  heard  with  the  right  ear,  and  disagreeably  loud  and 
hollow  ;  by  introducing  the  otoscope  during  this  experi- 
ment alternately  into  the  right  and  left  ear  no  difference 
was  perceptible  ;  this  time  the  air-douche  availed  no- 
thing, only  after  I  had  blown  in  some  solution  of  zinc 
the  resonance  of  the  voice  suddenly  disappeared,  and  re- 
mained absent  till  the  next  morning.    (To  me  this  ob- 
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servation,  which  I  subsequently  repeated,  is  explained  as 
follows  :  that  after  the  moistening  of  the  collapsed  walls 
of  the  tubes  the  stream  of  air  more  easily  finds  admit- 
tance.) Two  days  later  the  patient  presented  herself 
again  ;  the  autophony  continued  with  unabated  violence ; 
repetition  of  the  air-douche  was  of  no  use,  and  even  the 
injection  of  fluids  at  this  time  proved  negative. 

The  patient  stated  that  the  air  began  to  pass  into  the 
ears,  but  was  suddenly  interrupted.  I  now  pushed  a 
bougie  of  about  1  mm.  in  thickness  through  the  catheter; 
at  about  the  middle  of  the  tube  it  was  arrested,  and 
could  not  be  carried  any  farther,  but  the  autophony  had 
now  disappeared ;  if  I  pulled  the  bougie  back  a  little 
the  symptoms  reappeared,  and  disappeared  again  when 
the  bougie  was  introduced.  Thereupon  I  took  quite  a 
thin  bougie,  f  mm.,  which  was  also  arrested  at  the  spot 
mentioned,  and  found  great  resistance,  but  at  last 
entered  the  cavitas  tympani,  whereupon  the  autophony 
ceased,  even  with  the  otoscope.  I  left  the  bougie  in 
about  ten  minutes ;  the  tuning-fork  placed  upon  the  temple 
was  now,  as  formerly,  only  heard  in  the  right  ear,  and 
disagreeably  loud.  The  hearing-distance  for  the  watch 
was  not  changed  by  the  bougie ;  the  patient,  however,  felt 
much  relieved,  and  the  continued  roaring  had  somewhat 
diminished,  but  reappeared  when  the  bougie  was  with- 
drawn. The  autophony  did  not  return,  but  the  patient  said 
before  her  departure  that  she  felt  as  if  the  resonance  of 
the  voice  would  soon  reappear,  and  so  it  happened.  Re- 
garding the  further  progress  of  the  case  I  will  be  brief: 
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it  proved  very  obstinate,  and  the  course  of  the  disease 
was  on  the  whole  similar  to  a  chronic  catarrh  of  the 
tubes  and  tympanum. 

The  autophony  disappeared  very  slowly;  but  the  in- 
tervals of  freedom  gradually  became  longer,  and  the 
troublesome  symptom  when  it  appeared  disappeared 
again  spontaneously.  At  first  the  catheter  was  always 
necessary  to  remove  the  autophony.  Sometimes  a  single 
injection  of  air  was  sufficient,  but  sometimes  it  happened 
that  it  disappeared  with  the  first  pressure  of  the  air,  but 
returned  with  the  second,  and  only  disappeared  com- 
pletely after  repeated  injections. 

I  usually  injected  a  solution  of  zinci  sulph.  (grs.  iij. 
-^j.),  and  I  remarked  particularly  that  the  injected 
liquid  never  produced  autophony,  on  the  contrary,  it  dis- 
appeared, as  I  observed  above,  sometimes  not  from  the 
effect  of  the  air-douche,  but  by  blowing  in  a  few  drops 
of  the  liquid.  The  injection  very  seldom  caused  burning 
in  the  ear,  not  even  when  I  afterward  several  times  in- 
jected a  solution  of  nitrate  of  silver,  grs.  iij.— vj.  ad  3  j., 
which  shows,  according  to  my  experience,  that  the  liquid 
did  not  reach  the  cavity  of  the  drum.  The  injection 
through  the  nose,  according  to  the  method  of  Gruber, 
which  I  now  and  then  used  in  order  to  excite  the  fauces 
and  mouth  of  the  tubes  (with  sul.  zinc.  gr.  iss  ad  §  j.), 
never  succeeded ;  the  sensation  in  the  ear  was  nil,  or 
quite  inconsiderable,  and  the  autophony  did  not  give 
way  (manifestly  the  treatment  in  this  case  was  not 
sufficient  to  overcome  the  obstruction  of  the  tube)  ;  the 
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amelioration  after  the  air-douche  usually  lasted  until 
evening,  but  sometimes  till  the  following  day;  in  the  first 
case  it  was  better  in  the  morning  upon  waking  (quite 
the  same  as  in  catarrh  of  the  tubes),  until,  usually,  upon 
blowing  the  nose  the  autophony  reappeared.  The  pa- 
tient says  she  feels  then  as  if  some  thin  obstruction,  like 
a  cloud,  passed  before  the  ear. 

Violent  sneezing  would  sometimes  bring  on  autophony, 
as  also  merely  stooping,  whilst  continued  gargling  often 
caused  it  to  disappear.  When  the  autophony  is  absent 
the  patient  feels  much  more  comfortable,  and  says  she 
hears  better,  although  with  the  watch  no  marked  differ- 
ence can  be  noticed.  The  treatment  consisted  mainly  of 
injections  of  solution  of  zinc  (now  and  then  also  of  sol. 
arg.  nitr.)  through  the  catheter,  from  2  to  3  times  a 
week  ;  and  more  rarely  Gruber's  method  was  used.  At 
the  beginning  I  twice  ordered  four  leeches  to  be  applied 
to  the  mastoid  process.  Besides,  the  patient  gargled  con- 
stantly with  alum,  and  snuffed  up  a  solution  of  argent, 
nitr.  (grs.  iij  - 1  j)  ;  later  I  ordered  also  several  nasal 
douches  (mostly  with  a  weak  solution  of  salt  and  carb. 
potassse).  Patient  is  still  (August  4th)  under  treat- 
ment. 

The  hearing  distance,  with  the  watch,  increased  by  de- 
grees from  0  to  16  centimetres,  and  she  hears  conversa- 
tion much  better.  Valsalva's  experiment  gives  no  result. 
By  means  of  the  catheter  air  gains  admission  to  the  ear, 
not  in  a  full  stream,  but  only  in  jets,  that  is,  one  hears 
a  sharp,  abrupt,  more  or  less  moist  crackling,  without 
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roaring  or  blowing  between.  (Manifestly  the  air  has 
difficulty  in  gaining  entrance,  a  short  jet  passes,  then  the 
passage  is  closed  again  till  the  pressure  is  strong  enough 
to  overcome  the  resistance,  and  so  on.) 

The  injected  liquid  seems  not  yet  to  pass  into  the 
cavity  of  the  tympanum;  it  very  seldom  occasions  burn- 
ing, and  then  only  to  a  slight  extent.    The  injection  of 
the  membrana  tympani  has  disappeared,  and  it  shows 
instead  a  grayish  cloudiness  and  some  increase  of  con- 
cavity,— nothing  particular.    The  continual  roaring  has 
not  yet  disappeared ;  it  may  be  momentarily  abolished 
by  pulling  the  tragus  from  behind  forwards.    The  au- 
tophony  at  present  appears  very  seldom,  and  is  never  of 
long  duration.    Lately  an  unpleasant  sensibility  to  some 
sounds  produced  outside  of  the  body  has  made  its  ap- 
pearance, which,  according  to  the  assertion  of  the  patient, 
was  not  present  to  the  same  degree  in  the  beginning  of 
the  disease.    These  are  partly  such  as  may  be  in  part 
conducted  through  the  body,  such  as  the  sounding  of  foot- 
steps upon  the  floor,  the  opening  and  shutting  of  doors, 
the  rattling  of  carriages,  etc. ;  but  likewise  other  sounds 
conducted  through  the  air,  as,  for  instance,  loud  music 
(especially  certain  tones),  loud  speaking  or  calling  make 
*a  disagreeable  impression  upon  the  patient,  and  affect 
her  head.  The  tuning-fork  of  C,  placed  upon  the  temple, 
occasions  no  disagreeable  sensation  in  the  right  ear  of 
the  patient ;  but  on  holding  it  free  in  the  air  imme- 
diately before  the  right  ear,  then  the  sound  was  more 
unbearable  than  with  the  left  ear. 
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POSTSCRIPT. 

In  the  course  of  August  the  disease  improved  con- 
siderably, as  well  in  regard  to  the  hearing-distance  as  to 
the  ceasing  of  the  autophony ;  a  relapse  gave  me  an 
opportunity  of  examining  the  correctness  of  the  above- 
described  experiments.  In  regard  to  auscultation,  I  was 
able  to  convince  myself  fully  that,  during  the  continu- 
ance of  autophony,  the  sound  of  the  air-douche  was 
strongly  resonant,  but  always  distant,  as  though  arising 
in  the  fauces ;  when  it  approached  nearer  autophony  had 
disappeared.  The  bougie  had  again  the  same  effect, 
likewise  the  filling  of  the  auditory  canal  with  water,  and 
I  convinced  myself  by  means  of  the  otoscope  that,  in  this 
latter  experiment,  the  resonance  had  also  disappeared 
objectively. 

In  making  some  critical  remarks  upon  this  case,  I  am 
well  aware  that  the  explanation  of  such  difficult  ques- 
tions in  physics  presents  many  difficulties  to  the  practical 
physician.  I  consider  it,  however,  as  our  duty  to  labor  in 
this  common  field  according  to  our  several  ability.  The 
history  just  related  has  strengthened  me  in  my  former 
opinion,  that  the  phenomena  described  are  phenomena  of 
resonance,  a  vibration  of  the  air  in  the  middle  ear,  shut 
in  by  the  closure  of  the  tubes.  (I  shall  call  this  symptom 
tympanophony. ) 

That  the  phenomena  completely  disappeared  and  reap- 
peared by  mere  blowing  of  the  nose,  sneezing,  or  swal- 
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lowing,  proves  conclusively  that  they  depend  on  very 
changeable  conditions,  and  for  this  reason  the  opinion  of 
Gruber,  who  considers  them  as  consonance-phenomena, 
caused  by  swelling  of  the  mucous  membrane  of  the  mid- 
dle ear,  is  untenable. 

We  should  be  more  apt  to  conjecture  the  presence  of 
fluid  in  the  drum,  and  its  gradual  change  of  position. 
In  so  far  as  tough  mucus,  or  masses  of  pus,  are  capable 
of  stopping  up  the  tubes  and  thus  producing  in  the 
drum,  or  perhaps  also  in  the  mastoid  process,  a  closed  air 
space,  they  might  contribute,  according  to  my  view,  to 
the  development  of  resonance. 

I  believe  that  I  convinced  myself  definitely  that  in  this 
case  there  was  no  liquid  collected  in  the  cavity  of  the 
drum ;  on  the  other  hand,  I  have  seen  many  cases  of  ac- 
cumulation in  the  drum,  where  the  level  of  the  liquid  was 
distinctly  discernible  through  the  membrana  tympani, 
and  its  presence  confirmed  by  paracentesis  where  there 
was  no  tympanophony.  Nor  have  I  observed  the  pheno- 
menon in  question  when  adopting  the  practice  of  Gruber 
of  injections  through  the  nose,  by  which  a  considerable 
quantity  of  liquid  finds  its  way  into  the  cavitas  tympani. 
It  appears  to  me  most  natural  at  present  to  seek  the  cause 
of  its  frequent  alternations  in  a  stoppage  of  the  tubes. 

That  such  really  existed  is  shown  by  the  result  of  the 
auscultation,  and  by  the  fact  that  the  solution  of  zinc  in- 
jected through  the  catheter  never  or  very  seldom  occa- 
sioned any  burning  in  the  ear.  "We  may  easily  imagine 
that  by  means  of  the  air-douche,  if  it  is  powerful  enough, 
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the  lumen  of  the  tube  is  increased  for  a  longer  or  shorter 
time,  and  mucus  is  displaced  which  had  filled  up  the 
calibre  or  caused  the  walls  to  adhere.  That,  on  the  con- 
trary, mere  blowing  of  the  nose  or  sneezing  had  a  contrary 
effect  is  not  surprising ;  it  probably  forced  the  mucus  to- 
gether so  as  to  form  a  plug,  without  haying  the  power 
to  displace  it. 

For  my  view  it  may  be  further  adduced  that  continued 
gargling  sometimes  abolished  the  troublesome  symptom ; 
that  it  sometimes  disappeared  spontaneously  for  a  while, 
and  that  with  its  reappearance  the  patient  had  the  sensa- 
tion of  something  suddenly  coming  before  the  ear,  or  as 
if  it  became  at  once  heavy  and  dull — complaints  which 
are  often  heard  in  cases  of  obstruction  of  the  tubes. 

It  might  seem  strange  that  tympanophony  did  not 
appear  during  the  introduction  of  the  bougie,  but  we 
shall  cease  to  wonder  at  this  when  we  consider  that  the 
tube  is  not  a  round  but  a  fissure-shaped  canal ;  the 
bougie  cannot,  therefore,  fill  up  the  whole  cavity,  but 
will  act  as  a  wedge  holding  the  walls  asunder.  That 
tympanophony  was  not  at  once  removed  by  paracentesis 
of  the  menibrana  tympani  I  explain  by  the  small  size 
of  the  opening,  the  edges  of  which  easily  reunited.  I  am 
well  aware  that  I  stand  upon  contested  ground  in  my 
assumption,  and  that  in  the  decision  of  the  question  of  the 
normal  opening  and  closing  of  the  tubes  (i.e.  of  the  space 
under  the  styloid  process),  for  which  there  are  arguments 
pro  and  con.,  my  explanation  must  also  stand  or  fall. 
I  am  not  at  this  moment  in  a  condition  to  decide  the 
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question  theoretically  whether  or  not  the  open  condition 
of  the  tube  is  necessary  to  prevent  resonance  in  the 
middle  ear ;  however,  it  seems  to  me  that  the  opening 
or  closure  of  the  Eustachian  canal  cannot  be  unimportant 
for  the  function  of  the  ear.  I  cannot  deny  that  tympano- 
phony so  strongly  pronounced  is  very  rare,  while  we  fre- 
quently diagnosticate  obstruction  to  the  tubes.  Whether 
in  every  case  a  closure  of  the  space  below  the  styloid 
process,  or  only  of  the  remaining  fissure  of  the  tube, 
takes  place,  must  be  left  undecided ;  besides  I  find,  since 
I  have  paid  attention  to  it,  changes  of  one's  own  voice 
pretty  frequently  accompany  catarrh  of  the  middle  ear. 

Before  proceeding  any  further,  I  must  briefly  touch 
upon  the  question  as  to  the  manner  in  which  one's  own 
voice  is  heard. 

It  is  clear  that  the  vibrations  caused  by  speaking  may 
reach  our  ears  in  different  wrays : — 

1st.  They  will  communicate  themselves  to  the  sur- 
rounding air,  and  then,  like  any  other  sound  coming  from 
without,  w7ill  strike  upon  the  membrana  tympani. 

2d.  They  will  also  propagate  themselves  through  the 
solid  structures  of  the  body  to  the  labyrinth.  In  this 
so-called  bone  conduction  not  only  the  vibrations  are 
concerned,  which,  passing  by  the  outer  and  middle  ear, 
come  directly  to  the  labyrinth,  but  just  as  much  those 
which  proceed  from  the  w7alls  of  the  auditory  passage 
(Helmholz  *)  ;  and  I  add  also  those  which  pass  from  the 
walls  of  the  tympanum  to  the  air  in  the  auditory  passage 

*  Archiv  f  iir  Ohrenheilkunde,  vol.  5,  p.  90,  etc. 
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and  the  tympanum.  This  subject  is  not  yet  thoroughly 
understood. 

3d.  Lastly,  it  is  possible  that  sound-waves  proceed 
from  the  fauces,  through  the  column  of  air  in  the  tubes, 
provided  these  are  open,  into  the  cavity  of  the  drum. 

The  last  supposition  is  certainly  the  least  worthy  of 
consideration,  as  is  plain  from  the  following  facts :  it  is 
shown  by  the  researches  of  Voltolini,*  and  the  modified 
exj>eriment  of  Rinne,  that  the  tone  of  one's  own  voice 
would  necessarily  be  changed  by  every  motion  of  swal- 
lowing, in  which  the  mouth  of  the  tube  is  opened ;  far- 
ther, if  this  were  so,  upon  stoppage  of  the  tube  the  voice 
should  sound  very  weak,  which  is  not  the  case. 

It  may  be  assumed  that  we  hear  our  own  voice  princi- 
pally in  the  first  of  these  three  described  ways ;  not  as  if 
none  of  the  vibrations  conducted  through  the  bones 
reached  the  labyrinth,  but  they  will  in  comparison  with 
the  others  produce  only  a  weak  sensation  of  sound,  as 
our  ear  is  formed  for  the  reception  of  sound-waves 
through  the  air ;  f  this  is  proved,  among  other  things, 
by  the  experiment  of  Rinne,  which  A.  Fick  mentions  in 
the  "  Anatomy  and  Physiology  of  the  Organs  of  Sense," 
p.  141.  If  Ave  place  a  vibrating  tuning-fork  to  the  teeth 
(or  the  bones  of  the  skull),  and  permit  it  to  sound  out 
till  nothing  can  be  heard,  we  shall  hear  it  again  immedi- 
ately if  we  place  it  close  to  the  ear.    Exactly  the  same 

*  Monatsschrift  fur  Ohrenheilkunde,  1870,  p.  89. 

f  When  Lucae  ("  Untersuchungen  iiber  die  Knochenleitung.  Archiv  fur 
Ohrenheilkunde,  vol.  1,  p^304")  says,  "above  all,  it  is  one's  own  voice  which  is 
specially  conveyed  to  the  ear  by  bone  conduction,"  I  cannot  agree  with  him. 
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is  the  case  (with  regard  to  conduction  through  the  tubes) 
with  a  tuning-fork  permitted  to  sound  out  in  the  cavity 
of  the  mouth.  If  we  further  obstruct  the  conduction  of 
our  own  voice  through  the  outside  air,  which  is  best  done 
by  filling  the  auditory  passages  with  water,  we  notice  the 
following  facts : — 

1st.  The  voice  sounds  strikingly  weak  and  distant. 

2d.  Even  by  loud  calling  it  sounds  not  much  louder 
than  by  low  speaking  or  whispering,  which  is  therefore 
comparatively  more  distinctly  heard.* 

3d.  The  voice  seems  to  be  seated  in  the  middle  of  the 
head,  whilst  notwithstanding  it  is  more  external ;  this  is 
very  disagreeable  to  the  person  speaking. 

By  filling  only  one  ear  with  water,  the  voice  seems  to 
sound  principally  in  this  ear ;  it  sounds  neither  so  weak 
nor  distant  as  when  both  ears  are  filled  with  water,  be- 
cause the  air  conduction  is  still  continued  in  one  ear.  The 
tuning-fork  placed  upon  the  head  is  only  heard  in  the 
ear  filled  with  water.  Similar  phenomena  are  observed 
if  we  place  the  hands  over  the  ears  whilst  speaking. 

*  Schmidekam  (Experimentelle  Studien)  found  that  when  he  dived  with  his 
ears  full  of  water  that  he  lost  all  perception  of  the  loudness  of  his  own  voice. 
Those  around  were  startled  at  the  loudness  of  his  voice  while  he  thought  he  was 
speaking  in  his  usual  tone.  This  loss  of  perception  related  only  to  loud  speaking, 
while  speaking  in  a  very  low  voice  was  perceived  pretty  nearly  unchanged. 
This  is  in  conformity  with  the  results  I  have  mentioned,  only  I  must  remark  that 
in  my  experiments  the  person  speaking  had  not  entirely  lost  the  measure  of  the 
loudness  of  the  voice.  This,  however,  will  not  seem  strange  if  we  remember  that 
the  experiments  are  not  identical.  Schmidekam  spoke  under  water,  by  which 
the  possibility  of  conduction  of  his  voice  through  the  air  was  more  thoroughly 
excluded. 


122 


If  this  is  done  lightly,  and  without  pressure  on  the 
auricle,  the  voice  does  not  seem  any  weaker,  but  pecu- 
liarly resonant,  tremulous,  and  in  this  way  it  may  appear 
rather  louder.  By  pressing  the  fingers  tightly  into  the  ears 
it  becomes  weaker ;  this,  according  to  Helmholz,  proceeds 
from  the  pressure  on  the  root  of  the  cartilage  of  the  ear, 
for,  according  to  this  investigator,  the  so-called  bone- 
conduction  passes  mainly  through  the  cartilaginous  por- 
tion of  the  auditory  passage,  and  from  thence  to  the 
contained  air,  and  thence  to  the  membrana  tympani ;  * 
therefore  the  vibrations  are  diminished  by  this  pressure. 
But  these  experiments  are  not  quite  decisive  for  our  pur- 
pose, as  the  resonance  of  the  air  in  the  external  meatus 
has  some  influence  upon  the  result.  That  by  filling  the 
ears  with  water  the  sound-waves  of  the  air  are  eliminated 
to  a  great  extent  cannot  be  doubted,  and  if  we  could  be 
sure  that  in  this  way  the  bone  conduction  was  not  changed 
or  weakened,  the  diminished  sound  of  one's  own  voice 
might  be  referred  solely  to  the  absence  of  atmospheric 
vibrations.  Lucae  asserts  in  explanation  of  the  louder 
sound  of  the  tuning-fork  in  the  ear  filled  with  water,  + 
that  the  bone-conduction  is  not  augmented  by  the  water 
in  the  ear,  whilst  the  vibrations  of  the  osseous  canal  are 
more  easily  transferred  to  the  whole  surface  of  the  mem- 
brane, by  means  of  water  as  a  medium,  than  if  the  audi- 
tory passage  was  filled  with  air.  Has  Lucae  not  in  this 
overlooked  the  consideration,  that  by  the  column  of  water 

*  Compare  Lucae,  Archiv  fur  Ohrenheilkunde,  vol.  5,  p.  90. 
f  Ibid.,  p.  94. 
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resting  upon  the  tympanum  its  vibratory  power  is  dimi- 
nished \  Rinne's  experiment  seems  distinctly  to  prove 
that  our  own  voice  is  principally  heard  through  the 
outer  air,  and  I  might  add,  that  as  soon  as  the  air  con- 
duction ceases  the  voice  is  not  only  weaker,  but  also 
materially  changed.  The  question  may  be  asked  whether, 
when  we  mostly  hear  by  bone-conduction,  the  total  im- 
pression will  not  be  different  from  common  hearing- 
through  the  air,  the  resonance  greater,  and  the  sound 
somewhat  hollow  and  tremulous  in  character.  In  order 
to  decide  this,  it  would  be  necessary,  first,  to  examine 
whether  the  resonance  be  not  rather  a  consequence  of 
the  methods  employed  in  order  to  eliminate  the  ordinary 
conduction  through  the  air. 

•  Upon  these  relations  rest  some  unexplained  phenom- 
ena; as,  for  instance,  it  occurs  to  me  that  many  hard- 
hearing  persons  use  the  English  ear-trumpets  (by  Weiss 
of  London)  with  striking  advantage,  whilst  with  others 
they  do  not  make  the  tones  any  more  distinct,  but  only 
give  them  a  hollow,  tremulous  vibration ;  and  it  cannot 
be  foretold  in  advance  to  whom  they  will  be  useful.  At 
first  I  thought  the  eif ect  ought  to  be  proportioned  to  the 
size  of  the  opening,  i.  to  the  multitude  of  vibrations 
received;  this,  however,  is  frequently  not  the  case ,  a 
lesser  number  may  answer  just  as  well  as  a  larger. 

I  imagine  that  the  so-called  bone-conduction  plays  a 
part  in  it,  and  that  the  construction  of  ear-trumpets,  and 
their  application  in  individual  cases,  must  be  judged  of 
from  this  stand-point. 
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Even  the  observation,  that  some  patients  in  a  car, 
where  the  noises  are  indirectly  conducted  through  the 
body,  will  hear  very  badly,  others,  on  the  contrary,  very 
well,  has  surely  some  relation  to  these  facts. 

To  return  to  the  history  of  our  patient,  the  reason 
why  only  her  own  voice  and  breathing,  but  not  the 
sounds  produced  outside  and  in  the  air,  showed  a 
strikingly  louder  and  changed  tone,  can  only  be  that,  in 
the  first  instance,  the  source  of  sound  lies  in  our  own 
body,  and  that,  beside  the  conduction  through  the  outer 
air,  the  conduction  through  the  solid  parts  exerts  an 
influence. 

From  this  circumstance  we  must  explain  the  aug- 
mented resonance  of  the  voice.  Taking  it  for  granted 
that  complete  closure  of  the  tubes  is  favorable  to  reso- 
nance in  the  drum,  it  will  appear  nevertheless  strange 
that  resonance  appears  only  in  the  sound  of  our  own 
voice,  and  not  likewise  in  that  of  others,  and  we  are 
obliged  to  seek  the  conditions  for  this  resonance  in  the 
conduction  of  the  bones.  One  might,  for  instance, 
imagine  that  in  this  way,  through  the  walls  of  the 
middle  ear,  or  the  external  meatus,  vibrations  of  the 
enclosed  air  would  be  more  easily  produced.  It  may 
appear  strange  at  first,  that  by  filling  the  meatus  with 
water,  or  firmly  pressing  the  tragus,  the  vocal  resonance 
should  cease,  but  we  must  remember  that  only  one  ear 
was  diseased.  If  now  by  this  means  in  the  diseased  ear 
not  only  the  sound-waves  from  outside  were  shut  off, 
but  also  the  most  of  the  bone-conduction  was  diminished 
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or  paralyzed,  the  totally  weakened  conduction  must 
reduce  the  resonance  to  a  minimum,  and  so  the  indivi- 
dual's voice  especially  only  be  perceived  by  the  sound 
ear. 

That,  according  to  Helmholz,  the  bone-conduction 
takes  place  principally  through  the  cartilaginous  portion 
of  the  auditory  canal,  and  passes  from  thence  to  the  air 
in  the  auditory  canal  and  tympanum, — that  it  therefore 
becomes  much  weakened  by  pressure  on  the  cartilage,  we 
have  seen  above. 

The  same  seems  to  me  to  be  the  case  in  filling  the 
auditory  canal  with  water,  in  sjrite  of  the  contrary  asser- 
tions of  Lucae  (see  above),  inasmuch  as  by  the  weight 
of  the  column  of  water  the  vibratility  of  the  membrana 
tympani  will  be  diminished.^  The  experiments  with 
the  auditory  canal  filled  with  water  do  not  contradict  the 
observations  made  above ;  what  strikes  us  here  is  much 
less  the  resonance  than  the  great  diminution  especially 
of  the  loud  voice,  and  the  sound  appearing  to  emanate 
from  the  head.  To  be  sure,  one's  own  voice  has  a 
peculiar  sound,  somewhat  dull,  but  so  also  has  the  voice 
of  others.  At  all  events,  to  sum  up  briefly,  it  seems  to 
me  indisputable,  that  obstruction  of  the  tubes  changes 
one's  own  voice  in  a  peculiar  and  disagreeable  manner. 

AVe  may  convince  ourselves  of  this  in  any  severe 

*  I  might  here  ask  the  question,  whether  the  striking  observation,  that,  in 
filling  the  auditory  canals  with  water,  the  low  voice  sounds  comparatively  much 
louder  than  the  loud  voice,  has  its  cause  in  the  pressure  of  the  water  on  the 
drum,  which  would  offer  more  resistance  to  strong  vibration  than  to  weak  ones  ? 
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attack  of  catarrh  ;  at  present  I  am  treating  a  young 
man  with  subacute  catarrh  of  the  middle  ear,  without 
exudation  into  the  cavity  of  the  tympanum,  but  with 
obstruction  of  the  tubes,  who  hears  his  own  voice  in  the 
manner  described  ;  after  having  blown  in  air  several 
times  by  means  of  the  catheter,  the  abnormal  phenom- 
enon disappears  for  some  time.  Only  very  seldom  is  the 
tone  of  his  own  voice  so  strikingly  augmented  as  in  the 
case  communicated  above ;  the  changed  perception  is 
mostly  only  subjective,  and  cannot  be  objectively  con- 
firmed by  means  of  the  otoscope,  as  in  the  case  just 
recorded.  But  the  dull,  hollow,  indistinct  tone  of  the 
voice  which  seems  to  come  from  the  interior  of  the  head 
is  always  characteristic,  and  makes  speaking  difficult. 

I  explain  this,  as  already  remarked,  by  resonance  in 
the  cavity  of  the  tympanum,  as  in  the  same  way  reso- 
nance in  the  auditory  passage  produces  similar  effects. 
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HYPEROSTOSIS  OF  THE  CRANIUM  AND  PETROUS  BOXES. 
PECULIAR  MALFORMATION  OF  THE  APPARATUS 
OF  THE  MIDDLE  EAR.    ANCHYLOSIS  OF 
BOTH  STIRRUPS.  OSSEOUS  CLO- 
SURE OF  THE  LEFT  FE- 
NESTRA ROTUNDA. 

Bt  Dr.  S.  MOOS. 

Translated  from  the  German  by  A.  II.  Suck.  21. D.,  of  New  Fork. 


In  vol.  ii.,  page  190  of  the  Archiv  fur  Ohrenheilkunde 
I  have  described  two  cases  of  hyperostosis  of  the  petrous 
bone  with  anchylosis  of  both  stirrups.  In  the  first  of 
these  cases  there  existed  at  the  same  time  a  narrowins: 
of  the  openings  and  canals  of  the  petrous  bones,  a  condi- 
tion-of  things  which  could  only  be  explained  by  the  ex- 
tensive hyperostosis  of  both  these  bones.  The  fenestra 
rotunda?,  the  external  meatus,  the  porus  acusticus  inter- 
nus,  the  canal  of  the  cochlea,  etc., — all  of  these  were  very 
much  reduced  in  size  by  the  great  increase  in  the  volume 
of  the  bone.  In  the  second  case,  however,  there  was  a 
periostitis  of  the  wall  of  the  labyrinth,  and  the  co-ex- 
istence of  a  hyperostosis  of  the  cranium  and  petrous 
bones  should  be  considered  as  simply  accidental. 
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Although,  the  case  which  I  am  now  about  to  describe 
resembles  in  many  respects  the  two  preceding,  yet  in  one 
particular  it  is  unique,  as  I  shall  show  farther  on.  The 
petrous  bones  are  the  gift  of  my  colleague,  Dr.  Wey- 
dung,  who  states  that  they  were  taken  from  the  body  of 
a  man  49  years  of  age,  who  died  of  pleuro-pneumonia  in 
the  Evangelical  Charity  Hospital  of  Heidelberg.  From 
his  youth  he  had  suffered  from  epilepsy,  a  disease  en- 
demic in  his  family,  and  had  been  deaf  for  the  same 
leugth  of  time ;  on  the  left  side  totally,  on  the  right  to 
such  a  degree  that  he  could  understand  speech  only  in 
the  immediate  neighborhood  of  the  ear,  but  could  never- 
theless dispense  with  a  speaking-trumpet.  In  conse- 
quence of  this  deafness  his  education  had  been  very  lim- 
ited, but  he  was  good-natured,  trustworthy,  and  always 
ready  for  any  work  about  the  house.  With  the  excep- 
tion of  this  last  illness  he  had  never  been  acutely  sick ; 
he  had  also  never  suffered  from  syphilitic  or  rheumatic 
affections. 

I  omit  as  unimportant  the  post-mortem  appearances 
of  the  lungs. 

The  skull-cap  thick  and  compact,  the  diploe  developed 
only  in  a  few  places,  and  then  but  slightly.  The  sutures 
obliterated.  The  dura  mater  adherent  at  all  points,  and 
very  much  thickened.  Pia  mater  very  opaque,  the  con- 
volutions widely  separated,  and  the  lateral  ventricles  very 
much  distended  with  fluid.  The  ependyma  everywhere 
very  much  thickened,  even  at  the  origin  of  the  strise 
acusticae.    The  plexus  markedly  oedematous.    The  brain 
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substance  strikingly  tough.  The  walls  of  the  arteries, 
at  the  base  of  the  brain,  opaque,  yellowish  in  spots,  and 
very  much  thickened.  Besides  these  there  were  no  ma- 
terial changes  in  the  brain. 

EIGHT    PETROUS  BOXE. 

The  osseous  external  auditory  canal  very  thick  and 
compact.  Membrana  tympani  somewhat  hyperaeinic  in 
the  neighborhood  of  the  manubrium ;  bright  spot  absent. 
The  manubrium  moderately  drawn  in.  The  mucous 
membrane  pale  and  very  much  thickened.  The  roof  of 
the  tympanum  very  compact.  The  distance  from  the 
middle  of  the  manubrium  to  the  promontory  7  mm. 
Malleo-incudal  joint  almost  though  not  entirely  im- 
movable. The  head  of  the  hammer  and  the  entire  anvil 
enlarged.  The  diameter  of  the  head  of  the  hammer 
3  mm. ;  the  diameters  of  the  body  of  the  anvil  respec- 
tively 5  and  3  mm.  The  malleo-incudal  joint  propor- 
tionately enlarged.  The  diameter  of  the  handle  of  the 
hammer  near  its  middle  point  1^  mm.  The  diameter  of 
the  short  process  together  with  the  handle  4  mm.  The 
diameter  of  the  long  process  of  the  anvil  2  mm.  The 
diameters  of  the  short  process  of  the  anvil  3  mm.  where 
it  leaves  the  body,  and  2^  mm.  where  it  articulates  with 
the  posterior  wall  of  the  tympanum.  The  diameter  of 
the  os  pisiforme  2  mm.  The  head  of  the  stirrup  some- 
what lengthened,  and  of  the  same  thickness  as  the  os  pisi- 
forme. The  stapedio-incudal  joint  does  not  lie  free  in 
the  tympanic  cavity,  as  is  usually  the  case,  but  leans  up 


130 


against  an  hyperostotic  portion  of  the  posterior  wall  of 
the  tympanum.  This  osseous  hypertrophy  is  so  bounded 
anteriorly  and  superiorly  by  the  canalis  facialis  as  to 
overhang  and  completely  hide  the  stirrup  from  view, 
with  the  exception  of  its  lengthened  head.  It  could  not 
be  decided  experimentally  whether  the  stapedio-incudal 
joint  were  hindered  or  not  in  its  motions  by  contact  with 
this  hyperostosis,  inasmuch  as  the  base  of  the  stirrup  was 
found  to  be  firmly  united  to  the  margin  of  the  fenestra 
ovalis.  The  mucous  membrane  of  the  tympanum  is 
everywhere  slightly  thickened ;  over  the  osseous  hyper- 
trophy it  is  very  decidedly  thickened,  especially  at  the 
inferior  portion  near  the  floor  of  the  tympanum,  which 
is  much  reduced  in  size.  The  promontory  remarkably 
small.  The  entrance  to  the  fenestra  rotunda  normal. 
The  musculus  tensor  tympani  well  developed ;  under  the 
microscope  the  cross  markings  of  the  fibres  perfectly  pre- 
served. Owing  to  the  peculiar  relations  of  the  stirrup 
to  the  above-mentioned  hyperostosis,  the  musculus  stape- 
dius could  not  be  examined  without  injury  to  the  speci- 
men. The  cells  of  the  mastoid  process  normally  devel- 
oped only  in  the  anterior  portion ;  posteriorly  they  are 
to  a  great  extent  obliterated.  The  diameter  of  the  bony 
wall  of  the  mastoid  process,  which  is  entirely  without  any 
diploe,  measures  at  the  minimum  8  J,  at  the  maximum 
12  mm.  The  Eustachian  tube  viable,  its  mucous  mem- 
brane pale.  The  bony  substance  of  the  labyrinth  very 
compact.  The  roof  of  the  vestibule  and  the  walls  of  the 
semicircular  canals  of  extraordinary  thickness.  The 
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space  within  the  vestibule  very  large.  The  only  mor- 
phological change  appreciable  is  the  great  abundance  of 
otoliths.  In  order  not  to  injure  the  specimen  no  micro- 
scopic examination  was  made  of  the  cochlea,  especially 
as  on  the  left  side,  where  the  functional  disturbance  had 
been  even  greater,  only  a  negative  result  had  been  ob- 
tained. 

LEFT  PETROUS  BONE. 

The  osseous  external  meatus  the  same  as  on  the  right 
side.  Membrana  tympani  also  the  same,  except  that 
here  the  hyperemia  is  wanting,  and  there  is  no  bright 
spot.  The  mucous  membrane  near  the  periphery  of  the 
membrana  tympani  very  opaque.  Eustachian  tube,  the 
roof  of  the  tympanum,  and  the  ossicles  the  same  as  on 
the  right  side,  except  that  here  the  ossicles  are  all 
anchylosed.  Diameter  of  the  head  of  the  hammer, 
3  mm.  ;  diameter  of  the  handle  and  short  process 
together,  4  mm. ;  diameter  of  the  handle  below  the 
point  of  insertion  of  the  tendon  of  the  tensor  tympani, 
f  mm. ;  diameters  of  the  body  of  the  anvil  respect- 
ively 5  and  2  mm.  ;  diameter  of  the  short  process 
of  the  anvil,  measured  at  the  same  spot  as  on  the  right 
side,  3^  mm. ;  diameter  of  its  anchylosed  articular  end, 
2  mm. ;  diameter  of  the  long  process  of  the  anvil,  at  the 
point  where  it  leaves  the  body,  2  mm.  in  one  direction, 
1£  mm.  in  the  other ;  diameter  of  the  os  pisiforme, 
1£  mm.    The  head  of  the  stirrup  is  lengthened  out  into 
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a  bony  process  2|  mm.  in  length  and  2  mm.  in  breadth, 
so  that  the  end  of   the  long  process  of   the  anvil, 
together  with  the  os  pisiforme  and  head  of  the  stirrup, 
present  the  appearance  of  a  columella.    The  transverse 
diameter  of  the  stapedio-incudal  joint,  ljm.  Notwith- 
standing the  great  length  of  its  head,  the  stirrup  appears 
as  if  walled  in  by  the  canalis  facialis,  the  hypertrophied 
promontory,  and  posterior  wall  of  the  tympanum.  In 
the  midst  of  this  hyperostosis  is  a  furrow  in  which  the 
stapedio-incudal  joint  and  prolonged  head  of  the  stirrup 
lie  imbedded.  Above  and  behind  this  furrow  the  surface 
of  the  hyperostosis  is  somewhat  knobbed.    The  fenestra 
rotunda  lies  between  one  of  these  knobs  and  the  hyper- 
trophied promontory.     The  latter  is  a   large  hemi- 
spherical mass  of  bone,  reaching  almost  to  the  membrana 
tympani.    Its  substance  is  very  hard  and  compact,  like 
ivory  ;   its  surface  is  smooth.     The  entrance  to  the 
fenestra  rotunda  is  so  overgrown  by  the  promontory  as 
to  present  the  appearance  of  a  mere  slit.    Some  idea  can 
be  formed  of  the  thickness  of  this  promontory  when  I 
state  that,  cutting  at  right  angles  to  the  prolonged  axis 
of  the  cochlea,  I  removed  with  the  chisel  somewhat  more 
than  4  mm.  of  bone  without  reaching  the  cirpola.  The 
remaining  portion  of  bone  measured  3  mm.  in  thickness ; 
in  other  words,  the  diameter  of  the  entire  wall  forming 
the  promontory  measured  between  6  and  7  mm.  In 
working  out  the  house  of  the  cochlea,  the  cuts  being 
made  nearly  parallel  to  the  axis  of  the  cochlea,  I  found 
I  was  still  1J  mm.  distant  from  the  cupola.  After 
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removing  with  care  the  eburnified  house  of  the  cochlea, 
I  exposed  to  view  the  lamina  spiralis  membranacea  of 
the  first  and  second  coil.  As  mentioned  already,  nothing- 
abnormal  could  be  detected  in  it.  The  trunk  of  the 
auditory  nerve  was  also  found  to  be  normal.  The 
osseous  semi-circular  canals  hypertrophied.  Diameter 
of  the  osseous  portion  of  the  superior  semicircular  canal, 
4  mm.  The  roof  of  the  left  vestibule,  8  mm.  in  thick- 
ness. The  mucous  membrane  and  periosteum  of  the 
tympanum  thickened,  less  anteriorly  than  posteriorly, 
but  most  markedly  so  over  the  hyperostosis  and  hyper- 
trophied promontory. 

As  to  the  genesis  of  this  case  the  question  arises  :  Was 
the  trouble  congenital  or  was  it  acquired,  or  was 
simply  the  predisposition  inherited,  which  was  after- 
wards to  show  itself  during  the  development  of  the 
cranium  and  petrous  bones  ?  In  support  of  the  first 
view  we  can  only  adduce  suppositions,  but  no  proofs.  It 
is  certain  that  infants  are  not  unf requently  born  into  the 
world  with  compact  and  remarkably  thick  skulls ;  but, 
to  my  knowledge,  nothing  certain  is  known  concerning 
congenital  enlargement  of  the  ossicles,  promontory,  etc. 
"We  only  know  that  the  ossicles  of  the  new-born  infant 
do  not  differ  much  in  size  from  those  of  the  adult.  In 
the  present  case  we  are  certainly  justified  in  assuming 
that  after  birth  an  increase  took  place  in  the  bony  mass 
of  the  skull,  which  far  exceeded  the  normal  limits. 
Perhaps  it  was  due  to  a  diffuse  periostitis,  extending 
over  the  entire  skull-cap  and  petrous  bones ;  hence  the 
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appearances  already  described  of  hyperostosis  in  different 
parts.  If  we  take  into  consideration  the  immense  thick- 
ness (7  mm.)  of  the  promontory  on  the  left  side,  and  its 
ivory-like  consistency,  we  are  almost  driven  to  the  con- 
clusion that  here  the  osseous  material  was  deposited  from 
without,  in  consequence  of  a  periostitis  occurring  after 
birth.  To  the  same  cause  also  was  very  probably  due 
the  enlargement  of  the  ossicles. 

In  relation  to  the  disturbance  of  the  function  of  hear- 
ing, we  consider  the  thickening  of  the  ependyma  at  the 
origin  of  both  acoustic  nerves  as  immaterial,  otherwise 
the  deafness  would  have  been  complete  on  both  sides, 
while  in  fact  it  was  so  only  on  the  left  side.  The  anchy- 
losis of  the  stirrup  and  the  osseous  closure  of  the  fenes- 
tra rotunda  are  amply  sufficient  to  explain  the  functional 
disturbance.  In  this  respect  the  present  case  resembles 
exactly  the  case  referred  to  above,  and  published  some 
time  ago  by  me.  There  similar  changes  had  taken  place 
at  both  windows  of  the  labyrinth,  and  the  post-mortem 
appearances  were  amply  sufficient  to  account  for  the 
functional  disturbances  which  existed  during  life.  These 
great  changes  rendered  it  impossible  on  the  left  side  for 
the  motion,  communicated  by  waves  of  sound  to  the 
labyrinthine  fluid,  to  find  any  yielding  point  at  the 
fenestra  rotunda ;  on  the  right  side,  however,  it  was  still 
possible.  It  is  remarkable  in  the  present  case  that, 
although  the  trouble  had  existed  for  so  long  a  time,  no 
secondary  changes  had  taken  place  in  the  nervous  appa- 
ratus even  of  the  left  ear.    This  is  another  reason  why 
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the  hyperostosis  of  the  skull-cap  and  petrous  bones 
should  be  considered  as  the  result  of  a  periostitis.  At 
the  same  time  the  condition  of  things  observed  in  the 
labyrinth  militates  against  the  view  that  where  anchy- 
losis of  the  ossicles,  especially  of  the  stirrup,  has  existed 
for  a  long  time,  the  terminal  apparatus  of  the  acoustic 
nerve  undergoes  a  gradual  atrophy,  or  fatty  or  colloid 
degeneration,  through  lack  of  the  proper  specific  irrita- 
tion. 
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SYMMETRICAL  FORMATION  OF  EXOSTOSES  IN 
BOTH  EXTERNAL  AUDITORY  CANALS 
OF  MAN. 

By  Dr.  S.  MOOS. 

Translated  by  Dr.  E.  Gruening,  of  New  York. 


One  who  examines  a  great  number  of  ear  patients 
will  be  surprised  at  the  relatively  frequent  existence  of 
osseous  tumors  in  the  external  auditory  canal.  The  aurist 
will  often  discover  them  incidentally  in  patients  consult- 
ing him  for  other  alterations  of  the  organ  of  hearing. 
Gout,  rheumatism,  syphilis,  and  purulent  inflammations 
of  long  duration  have  hitherto  been  regarded  the  essen- 
tial causes  of  the  development  of  osseous  tumors  in  the 
external  auditory  canal.  These  tumors  may  occupy  every 
portion  of  the  bony  canal,  but  are  most  frequently  ob- 
served in  its  middle  third,  where  they  generally  spring 
from  the  posterior,  anterior,  or  superior,  and  very  rarely 
the  inferior  walls.  They  may  be  found  either  solitary 
or  multiple,  and  in  the  latter  case  ordinarily  growing 
from  different  walls  simultaneously,  thus  encroaching 
considerably  upon  the  free  space.  An  accurate  functional 
examination  of  such  cases  coming  under  our  observation 
on  account  of  other  disorders,  will,  after  the  cessation  of 
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the  latter,  hardly  ever  reveal  an  impairment  of  hearing, 
though  there  be  only  left  between  the  exostoses  a  narrow 
fissure,  or  an  opening  of  the  diameter  of  a  pin's  head. 

From  what  has  been  said  above,  one  may  infer  how 
much  the  aetiology  of  these  osseous  tumors  is  still 
shrouded  in  obscurity  and  uncertainty,  and  I  consider 
myself,  therefore,  the  more  entitled  to  publish  this  paper, 
as  I  believe  myself  to  be  able  to  state  something  positive 
concerning  the  genesis  of  certain  exostoses  in  the  external 
auditory  canal. 

Up  to  this  time  three  cases  of  symmetrical  forma- 
tion of  exostoses  in  both  external  auditory  canals  have 
come  under  my  observation.  Since,  in  all  these  cases, 
the  tumors  occupied  identical  spots  on  both  sides,  we 
may  assume  that  the  same  cause  was  in  operation  every- 
where. The  tumors  developed  invariably  from  the 
upper  wall  of  the  external  auditory  canal,  close  to  the 
drumhead,  and  opposite  its  upper  pouch,  the  so-called 
membrana  ilaccida  Shrapnelli. 

As  a  rule,  there  existed  a  rather  broad  connection 
between  the  upper  wall  of  the  auditory  canal  and  the 
tumor,  which  presented  the  shape  of  a  heart  on  playing- 
cards,  a  white  and  stalac title  appearance,  and\a  smooth 
surface  free  from  all  secretions. 

An  examination  with  the  probe  removed  all  doubt 
as  to  the  nature  of  the  tumors. 

The  ages  of  the  persons  were  respectively  25,  43, 
and  58  years  :  the  individual  aged  25  was  a  girl ;  the 
other  two  patients  were  men.    None  of  them  had  ever 
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suffered  with  rheumatism,  gout,  syphilis,  or  otorrhoea. 
They  had  never,  in  former  years,  complained  of  any  dis- 
order of  their  hearing.  They  all  had  recent  catarrhal 
affections  for  which  they  sought  and  found  relief,  and 
enjoyed  good  hearing  ever  since. 

These  tumors,  in  all  probability,  constitute  simple 
hyperplastic  growths  consequent  upon  irritative  processes 
at  the  time  when  the  annulus  tympanicus  coalesces  with 
the  squamous  portion  of  the  temporal  bone,  the  union 
between  which  generally  takes  place  before  the  osseous 
canal  has  fully  developed  from  the  annulus  tympanicus 
by  the  accretion  of  new  bone-substance  in  an  outward 
direction,  and  toward  the  petrous  portion  of  the  tempo- 
ral bone.  We  may  therefore  expect  to  find  these  tumors 
likewise  in  young  individuals.  As  symmetrical  struc- 
tures, these  growths  bear  a  certain  analogy  to  the  osseous 
projections  observed  on  both  sides  of  the  so-called  spinous 
pelvis  at  the  point  of  junction  of  the  three  bones,  the  pubes, 
ilium,  and  ischium,  which  constitute  the  os  innominatum, 
and  are  originally  separated  from  one  another  by  the 
interposition  of  a  cartilaginous  layer.  (See  Virchow, 
Krankhafte  Geschwiilste,  II.,  pp.  16  and  17.) 

The  tumors  described  above  may  exist  on  one  side  only. 
Of  such  cases  I  have  already  observed  a  large  series. 

Under  certain  circumstances  these  growths  may  as- 
sume a  practical  significance.  If  an  operative  procedure, 
e.  the  removal  of  granulations  in  the  region  of  the 
membrana  flaccida,  be  required,  they  may  render  the 
performance  of  the  operation  very  difficult. 
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RARE  ANOMALIES,  BOTH  CONGENITAL  AND 
,  ACQUIRED,  OCCURRING  IN  THE  EARS  OF 
A  DEAF-MUTE. 

By  Prop.  S.  MOOS. 
Translated  by  C.  J.  Blake,  M.D.,  Boston. 


I  am  indebted  to  the  courtesy  of  our  former  surgeon, 
Dr.  C.  O.  Weber,  for  the  rare  specimen  here  described, 
and  to  his  former  assistant,  Dr.  G.  Walz,  for  the  some- 
what meagre  notes  of  the  history  of  the  case,  as  obtained 
from  the  relatives.  The  patient  succumbed  to  an  attack 
of  purulent  meningitis,  during  the  first  week  following 
the  removal  of  a  large  tumor  from  the  right  upper  max- 
illary. Unfortunately  the  petrous  bones,  as  I  received 
them,  were  in  a  somewhat  mutilated  condition.  As 
regards  the  hearing  of  the  patient,  the  following  only 
could  be  learned  : — 

V.  K.,  set.  50,  peasant,  from  W  .    As  a  child,  was 

sickly ;  in  his  fourth  year  suffered  from  otorrhcea  from 
both  ears ;  according  to  the  account  of  the  relatives,  a 
piece  of  bone  was  extracted  from  a  fistulous  opening  be- 
hind the  left  auricle;  in  his  fifth  year  the  patient  was 
attacked  with  ulcerated  sore  throat,  and  is  declared  (!) 
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to  have  become  dumb  in  consequence.  At  the  time  of 
his  admission  to  the  Hospital  he  was  perfectly  deaf,  and 
capable  of  uttering  inarticulate  sounds  only.  At  the 
inner  end  of  the  right  external  meatus  was  a  large  plug 
of  cerumen.  The  left  external  meatus  was  almost 
entirely  closed  by  a  crescentic  membranous  fold,  having  a 
small  opening  in  its  lower  portion.  Behind  the  auricle, 
near  the  end  of  the  inferior  third,  and  in  the  furrow  be- 
tween it  and  the  mastoid  process,  was  a  cavernous  de- 
pression, at  which  point  the  piece  of  bone  was  said  to 
have  been  extracted  in  childhood. 

I  will  give  the  report  of  the  results  of  the  post-mortem, 
made  by  Prof.  Jul.  Arnold,  only  so  far  as  they  concern 
the  cranial  cavity.  Crown  of  the  skull  thin,  compact, 
diploe'  scanty.  In  the  sinus  longitudinalis  a  fresh  fibrine 
clot;  the  inner  wall  irregular  and  rough,  in  consequence 
of  numerous  soft  granulations  projecting  into  the  sinus. 
The  outer  surface  of  the  dura  mater,  at  the  apex,  mark- 
edly injected;  the  inner  surface  to  the  right  and  left 
covered  with  a  purulent  fibrinous  deposit ;  the  underly- 
ing structures  swollen,  dull,  and  injected  in  spots.  In 
the  space  between  the  dura  and  pia  mater  were  several 
ounces  of  a  yellowish-green  purulent  fluid. 

The  pia  mater,  over  the  left  hemisphere,  at  the  point 
corresponding  to  the  parietal  lobe,  showed  decided  vas- 
cular congestion,  together  with  swelling  and  sponginess 
of  the  structure ;  it  was,  however,  transparent,  and  only 
flecked  with  pus ;  along  the  sinus  longitudinalis,  on  the 
contrary,  it  was  very  dull,  thick,  and  velvety,  and  almost 
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entirely  covered  by  purulent  deposit.  On  the  right  side 
the  pia  mater,  throughout  its  whole  extent,  was  very 
dull,  thick,  and  spongy ;  the  upper  surface  irregular, 
slightly  eroded  in  spots,  and  exhibiting  great  vascular 
congestion,  and  a  purulent  fibrinous  deposit  over  the  en- 
tire surface. 

The  dura  mater,  at  the  base,  had  undergone  the  same 
changes  as  at  the  apex,  but  in  a  lesser  degree,  though 
most  decidedly  on  both  sides  of  the  clivus.  In  the 
sinus,  at  the  base,  there  was  dark  fluid  blood  and  clots, 
both  fresh  and  firm.  The  pia  mater,  at  the  base,  showed 
the  same  changes  as  that  over  the  left  parietal  lobe. 
At  the  anterior  end  of  the  left  squamous  lobe,  and  rest- 
ing upon  the  pia  mater,  was  a  soft,  vascular  body,  of  the 
size  of  a  bean,  the  greater  portion  projected  above,  the 
lesser  portion  being  situated  within  the  pia  mater  and  in 
the  substance  of  the  brain  itself.  It  was  grayish-red  in 
color,  very  anaemic,  the  interior  portion  broken  down,  the 
centre  showing  merely  the  remains  of  a  network  figure. 
The  dura  mater,  at  the  point  corresponding  to  the 
tumor,  was  defective,  as  was  also  the  inner  wall  of  the 
base  of  the  cranium,  almost  immediately  below  the  sharp 
posterior  boundary  of  the  cavity. 

A  considerable  portion  of  the  outer  wall  of  the  orbit 
posteriorly  was  defective,  so  that  there  were  two  large 
openings  communicating  with  each  other :  of  these  the 
smaller  was  below;  the  upper  and  larger  opening  led  into 
the  orbital  cavity  y  and  was  closed  merely  by  the  perior- 
bital membrane.   In  the  former  opening  there  was  a  red- 


142 


dish  purulent  fluid.  The  ventricles  were  pretty  large, 
containing  an  almost  clear  fluid.  The  substance  of  the 
brain  contained  a  moderate  amount  of  blood,  and  was  of 
medium  consistence.  In  the  cerebrum  there  was  nothing 
remarkable. 

The  substance  of  the  cerebellum  and  that  of  the  pons 
was  normal;  the  ependyma  normal.  The  striae  acusti- 
ca3  were  clearly  marked.  A  further  examination  showed 
the  deeper  roots  of  both  acustici  perfectly  formed  and 
well  developed.  The  growth  mentioned  was  found  by 
subsequent  microscopic  examination  to  be  a  glioma. 

EIGHT  PETKOUS  BONE. 

The  cartilaginous  portion  of  the  external  meatus  as 
well  as  its  dermoid  covering  showed  no  marked  anomaly. 
The  inner  end  of  the  meatus  was  perfectly  closed  by  a 
tough  ball  of  cerumen,  on  removing  which  the  part 
beneath  appeared  of  a  bluish-red  color ;  this  included  the 
region  of  the  membrana  tympani,  which  was  entirely 
wanting.  The  meatus  terminated,  so  to  sjjeak,  in  a  blind 
spherical  cavity,  lined  with  its  periosteum,  and  of  some- 
what larger  dimensions  than  the  usual  diameter  of  the 
inner  end  of  the  meatus  in  the  adult.  On  removing  the 
dermoid  covering  an  osseous  mass  was  everywhere  found, 
even  in  the  place  of  the  membrana  tympani.  The  styloid 
process  was  very  well  developed. 

Middle  Ear. — In  the  specimen,  as  I  received  it,  the 
cartilaginous  portion  of  the  Eustachian  tube  had  been 
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cut  away  close  to  the  bone,  so  that  unfortunately  I  could 
not  ascertain  its  condition.  The  tegmen  tympani  was 
very  thick  and  compact ;  the  mastoid  cells  but  moderate- 
ly developed.  The  greater  portion  of  the  middle  ear  had 
undergone  osseous  obliteration.  The  passage  of  the 
osseous  portion  of  the  Eustachian  tube  was  represented 
by  an  opening  the  size  of  the  point  of  a  pin  (from  a 
transverse  section  made  at  this  part  of  the  preparation) ; 
this  opening  was  surrounded  by  a  firm,  ivory -like  bony 
mass.  The  canal  or  semi-canal  pro  tensore  tympani  was 
obliterated,  the  musculus  tensor  tympani,  malleus,  and 
incus  were  wanting.  On  chiselling  away  a  part  of  the 
bony  structure,  there  was  still  further  evidence  of  the  fact 
that  the  membrana  tympani  had  been  replaced  by  a  mass 
of  bone.  The  tynrpanuni,  including  the  passage  to  the 
fenestra  rotunda,  as  well  as  the  fenestra  itself,  had  under- 
gone osseous  obliteration,  with  the  exception  of  a  small 
cavity  near  and  below  the  stapes,  into  which  the  head  of 
a  pin  could  be  pushed  downwards  and  backwards  to  a 
depth  of  3^  mm.  This  was  rendered  easier  as  the  poste- 
rior eras  of  the  stapes  was  wanting,  being  represented 
by  an  obtuse  bony  protuberance ;  the  posterior  por- 
tion of  the  base  of  the  stapes  was  also  wanting.  The 
remainder  of  the  stapes,  that  is,  the  head,  somewhat 
elongated ;  the  anterior  eras  and  the  anterior  portion  of 
the  base  were  immovably  united,  the  former  to  the 
osseous  mass  in  the  tympanum,  the  latter  to  the  bony  rim 
around  the  fenestra  ovalis.  In  consequence  of  the  de- 
fect in  the  base  of  the  stapes  there  existed  a  correspond- 
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ing  opening  in  the  wall  of  the  labyrinth,  covered  only 
by  periosteum. 

The  canalis  facialis,  together  with  the  nerve,  was  nor- 
mal. The  space  within  the  vestibule  was  diminished 
by  two  smooth  conical  exostoses  running  across  it. 

The  upper  and  larger  was  3  mm.  long  and  about  2  mm. 
thick,  and  passed  obliquely  from  that  part  of  the  lateral 
wall  of  the  vestibule  which  lies  nearly  above  the  fenes- 
tra ovalis,  to  terminate  just  below  the  anterior  ampullar 
opening  of  the  horizontal  semicircular  canal.  The  lower 
exostosis  was  1  mm.  long,  barely  \  mm.  thick,  and  extend- 
ed from  the  posterior  end  of  the  incomplete  base  of  the 
stapes  to  the  point  of  greatest  convexity  on  the  median 
wall  of  the  vestibule.  The  entire  distance  from  the 
vestibular  surface  of  the  stapes  to  the  median  wall  was 
not  greater  than  the  length  of  this  small  exotosis,  namely, 
1  mm.  The  unusual  convexity  of  that  portion  of  the 
median  wall  of  the  vestibule  towards  the  floor  did  much 
to  diminish  the  middle  diameter.  The  transverse  diame- 
ter in  the  upper  part  of  the  vestibule  was  4  mm.,  the 
antero-posterior  4^  mm.,  the  decrease  in  space  affecting 
particularly  the  inferior  and  posterior  portions.  The 
walls  of  the  membranous  sacculi,  which  contained  a 
remarkable  number  of  otoliths,  were  very  thick.  The 
osseous  and  membranous  semicircular  canals,  the  cochlea, 
and  the  osseous  and  membranous  spiral  laminae  were 
fully  developed,  the  one  remarkable  point  being  the 
general  sclerotic  appearance  of  the  osseous  cochlea  and 
the  partition  walls  of  the  various  whorls. 
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LEFT  PETEOUS  BONE. 

Outer  and  middle  ear. 

Upon  enlarging  the  small  opening  already  described, 
there  was  found  a  collection  of  numerous  scale-like 
masses,  of  varying  size,  resembling  epidermis,  having  a 
greasy  lustre  and  overlying  one  another  like  the  coats 
of  an  onion.  After  its  removal  the  absence  of  all  the 
essential  anatomical  attributes  of  the  outer  and  middle 
ears  was  evident.  There  remained  inferiorly  the  styloid 
process,  and  anteriorly  the  osseous  boundary  of  the  pos- 
terior wall  of  the  glenoid  cavity. 

In  the  middle  ear  there  remained  only  the  cartilagi- 
nous portion  of  the  Eustachian  tube  and  the  apophysis 
mastoidea.  The  lower  end  of  the  canalis  facialis,  with 
exception  of  the  inner  wall,  just  before  its  exit  from  the 
foramen  stylo-mastoideum,  was  denuded  (usurirt)  for  the 
distance  of  about  1  cm.  (there  had  been  no  signs  of 
paralysis  affecting  the  left  facial  during  life).  The  in- 
ternal muscles  of  the  ear  and  the  osseous  Eustachian  tube 
were  wanting.  In  their  place  there  was  only  a  large 
cavity  filled  with  the  mass  above  described,  extending 
forwards  as  far  as  the  canalis  car  otic  us,  and  backwards 
to  the  sinus  lateralis,  with  both  of  which  the  outer  sur- 
face of  the  mass  was  in  close  contact,  while  a  part  of  it 
had  forced  its  way  through  the  base  of  the  petrous  bone 
as  far  as  the  inner  end  of  the  porus  acusticus  internus. 
The  so-called  labyrinth  wall,  or  inner  wall  of  the  tym- 
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panum,  was  found,  after  removal  of  the  mass,  to  be  con- 
cave instead  of  convex. 

Above  and  behind  this  concave  space  were  a  few  bony 
growths,  irregular,  rough,  knotty,  and  as  hard  as  ivory. 
All  the  parts  belonging  to  the  labyrinth  wall,  the  fenes- 
tra^ promontorium,  canalis  semicircularis  horizontals, 
stapes,  etc.,  were  wanting.  The  whole  of  the  internal 
ear  had  undergone  osseous  obliteration ;  as  a  result  of 
this,  the  vestibule,  cochlea,  and  semicircular  canals  were 
wanting,  only  the  porus  acusticus  internus  and  the  audi- 
tory and  facial  nerves  remaining  intact.  Unfortunately, 
these  latter  were  injured  in  preparing  the  inner  ear.  so 
that  I  cannot  speak  of  the  microscopic  appearances  of 
the  terminations  of  the  nervus  acusticus.  The  micro- 
scopical examination  of  the  tumor  showed  it  to  possess 
all  the  characteristics  of  a  cholesteatoma,  or  the  so-called 
"  pearly  tumor.' '  The  overlying  layers,  like  the  coats  of 
an  onion,  were  found  to  consist  largely  of  fatty  epithe- 
lial cells,  between  which  lay  numerous  rhombic  crystals 
of  cholesterine.  In  many  places,  especially  towards 
the  centre  of  the  cavity,  the  fatty  degenerate  masses 
formed  genuine  atheromatous  conglomerations.  I  could 
determine  neither  calcareous  degeneration  of  the  epi- 
dermic cells,  nor  even  a  calcareous  appearance,  nor  the 
chalky  metamorphosis  in  the  central  portion  of  the 
tumor  mentioned  by  Virchow  (Die  krankhaften  Ge- 
schwiilste,  Bd.  1,  S.  229)  as  characteristic  of  atheromata 
which  have  ceased  to  develop.  With  regard  to  the 
origin  of  the  tumor  I  shall  speak  further  on. 
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On  a  closer  consideration  of  the  anomalies  above  de- 
scribed, it  is  clear  that  we  have  to  do  with  congenital  as 
well  as  with  acquired  changes. 

I. 

CONGENITAL  ANOMALIES. 

A.  In  the  Riglit  Petrous  Bone. 

The  three  divisions  of  the  ear  are  developed  inde- 
pendently and  in  separate  parts.  The  external  ear 
(membrana  tympani,  meatus,  and  auricle)  are  developed 
by  metamorphosis  from  the  first  embryonic  branchial  cleft, 
of  which,  in  the  middle  ear,  the  Eustachian  tube  is  the 
remnant  (Bischoff,  Kolliker,  Valentin).  From  the  first 
branchial  lappet,  according  to  Reichardt,  are  formed  the 
malleus  and  incus,  and  from  the  second  branchial  lappet, 
the  stapes,  styloid  process,  and  the  short  horn  of  the 
hyoid.  In  our  case,  therefore,  there  had  been  an  arrest 
of  development  in  the  first  branchial  lappet  especially,  as 
the  membrana  tympani,  malleus,  and  incus  were  wanting, 
and  the  Eustachian  tube  was  obliterated,  while  the 
styloid  process  and  the  stapes  were  present,  the  latter 
however,  imperfect.  The  exostoses  in  the  vestibule  are 
to  be  considered  as  accidental  accompaniments  of  the 
irritative  processes  in  the  middle  ear  at  the  time  of  ossi- 
fication, and  by  no  means  as  independent  irregularities 
of  development,  especially  as  one  of  the  exostoses  origi- 
nated from  the  base  of  the  stapes,  close  to  the  point 
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where  the  vestibule  was  separated  from  the  tympanum 
by  periosteum  only,  and  the  other  near  the  same  spot ; 
after  birth  in  this  case  both  tympanum  and  vestibule 
were,  in  all  probability,  nourished  from  the  same  source. 

This  case  may  rather  be  taken  as  a  further  proof — 

1.  That  during  the  various  and  independent  develop- 
ments of  the  several  sections  of  the  auditory  passage, 
derangements  or  interruptions  may  occur  in  the  develop- 
ment of  one  part  while  the  other  remains  unaffected. 
2.  That  the  middle  ear  and  the  labyrinth  develop  inde- 
pendently of  one  another.  The  contrary  view  was  for- 
merly taken  by  Hyrtl  (Beitrage  zur  Entwickelungs- 
geschichte  des  Gehororgans :  Oesterreich.  med.  Jahrbu- 
cher,  BcL  xx.,  S.  449). 

According  to  Hyrtl,  tympanum  and  labyrinth  are 
formed  from  a  common  sinus,  by  means  of  its  division 
into  an  inner  and  outer  portion. 

The  period  of  the  arrest  of  development  in  our  case 
was  probably  within  the  third  and  fourth  months  of 
embryonic  life. 

B.  In  the  Left  Petrous  Bone. 

The  whole  of  the  internal  ear  was  obliterated.  The 
semicircular  canals,  vestibule,  cochlea,  and  both  fenestra 
were  wanting.  Montain  and  Saissy  (compare  Lincke : 
Handbuch  der  Ohrenheilkunde,  vol.  I.,  p.  630,  et  seq.,  and 
Moos  :  Klinik  der  Ohrenkrankheiten,  pp.  341-48)  ob- 
served the  absence  of  the  vestibule,  cochlea,  semicircular 
canals,  and  both  fenestra  in  deaf-mutes.    All  of  these 
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conditions  can  be  considered  only  as  the  result  of 
arrest  of  development  at  the  earliest  possible  period — 
the  first  week — in  the  labyrinth  vesicle.  The  existence 
of  the  auditory  nerve  accompanying  absence  of  the 
labyrinth  is  nothing  remarkable,  as  it  is  independently 
developed.  The  condition  of  the  middle  ear  is  more 
difficult  of  explanation.  As  above  stated,  only  the 
cartilaginous  portion  of  the  Eustachian  tube  and  the 
apophysis  mastoidea  remained,  the  membrana  tympani, 
with  the  accompanying  ossicula,  were  wanting.  The  pres- 
ence of  the  cartilaginous  portion  of  the  Eustachian  tube 
gives  greater  probability  to  the  conclusion  that  there  was 
not  an  arrest  of  development  in  the  first  branchial  lappet. 
That  there  was  an  arrest  of  development  in  the  second 
branchial  lappet  seems  to  me  improbable,  notwithstand- 
ing the  absence  of  the  stapes,  particularly  as  the  styloid 
process,  which  is  developed  from  this  lappet,  existed. 
We  cannot  but  consider  the  state  of  things  in  the  middle 
ear  as  of  congenital  origin,  or  rather  as  a  combination 
partly  congenital  and  partly  acquired. 

II. 

THE  ACQUIRED  ANOMALIES. 

These  are  very  instructive  in  relation  to  the  changes 
exhibited  in  the  petrous  bone  in  connection  with  the 
cholesteatoma,  and  the  case  is  furthermore  characteristic 
of  the  origin  of  these  tumors  in  the  ear.  The  tumor  is 
a  secondary  phenomenon.    According  to  the  history,  the 
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patient  had  in  childhood  a  purulent  inflammation  which 
resulted  in  necrosis.  Atresia  of  the  external  meatus 
occurred  probably  at  some  time  before  the  cessation  of 
the  purulent  inflammation,  and  from  the  time  of  the 
closure  of  the  meatus  the  epidermis  collected  under  the 
same  conditions  as  in  the  sebaceous  tumors  of  the  skin, 
which  possess  an  actual  sac.  From  the  enormous  size  of 
the  tumor,  which  extended  from  the  external  meatus  to 
the  sinus  transversus,  the  canalis  caroticus,  and  so  far  as 
the  porus  acusticus  internus,  the  symptoms  of  irritation 
may  have  appeared  a  long  time  after  the  closure  of  the 
external  meatus — how  long  after  it  is  exceedingly  difficult 
to  determine.  The  defects  existing  in  the  osseous  portion 
of  the  temporal  bone  may  be  considered  principally  as 
the  results  of  the  pressure  of  the  steadily-increasing 
tumor,  and  to  but  a  slight  extent  as  due  to  the  necrosis 
occurring  during  childhood. 

In  connection  with  the  existing  atrophy  of  certain 
parts,  in  consequence  of  the  pressure  of  the  tumor,  it  is 
an  interesting  fact  that  the  cartilaginous  portion  of  the 
Eustachian  tube  remained  intact  while  the  osseous  portion 
was  obliterated.  The  softer,  and  therefore  more  mobile 
structures  can  more  readily  give  way  before  and  evade 
pressure. 

PRACTICAL  INFERENCES  IN  REGARD  TO  TREATMENT. 

Toynbee  was  the  first  to  describe  and  to  give  a  true 
estimate  of  the  importance  of  cholesteatomata  in  the  ear, 
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under  the  unfortunate  term  "molluscous  tumors,"  for 
which  he  subsequently  substituted  the  name  "  sebaceous 
tumors."  (Compare  Pathological  Researches  into  the  Dis- 
eases of  the  Ear,  Seventh  Series.  Sebaceous  Tumors  in 
the  External  Meatus ;  their  Effects  upon  the  Organ  of 
Hearing,  the  Petrous  Bone  and  the  Brain,  with  Suowstions 
as  to  their  Treatment,  by  Jos.  Toynbee.  Medico- Chirurgi- 
cal  Transactions,  Vol.  XLV,  and  his  work  upon  Diseases 
of  the  Ear:  German  translation,  p.  118.)  After  an  anato- 
mo-pathological  description,  Toynbee  proceeds  to  speak 
of  the  treatment,  and  among  other  points  justly  lays 
stress  upon  the  following  rule  : — In  the  advanced  stage, 
when  the  base  of  the  tumor  has  buried  itself  in  the 
petrous  bone,  the  greatest  care  is  necessary  in  opening  it, 
as  it  may  be  in  contact  with  the  dura  mater.  Bearing  in 
mind  the  condition  of  the  left  petrous  bone,  as  above  de- 
scribed, Ave  feel  it  our  duty  to  draw  particular  attention 
to  the  precaution  advised  by  Toynbee,  especially  in  view 
of  a  method  of  treatment  for  purulent  inflammation  of  the 
ear,  accompanied  by  perforation  of  the  membrana  tym- 
pani,  which  has  of  late  become  a  favorite.  For  the 
purpose  of  thoroughly  cleansing  the  middle  ear  from 
secretion,  when  there  is  a  jDerforation  of  the  membrana 
tympani,  Hinton  adjusts  the  nozzle  of  the  ear-syringe, 
covered  with  rubber,  in  the  meatus,  so  that  the  passage 
shall  be,  as  nearly  as  is  possible,  hermetically  closed,  in 
order  that  the  fluid  which  is  injected — the  Eustachian 
tube  being  sufficiently  permeable — shall  pass  through, 
and  flow  out  at  the  nose  (James  Hinton :  Further  Obser- 
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vations  on  Catarrh  of  the  Tympanum,  Guy's  Hospital 
Rep.  XV.).  Lucae,  referring  to  this  paper  in  the  Med. 
Centralblatt,  No.  20,  1870,  adds,  that  he  had  long  since 
convinced  himself  of  the  feasibility  of  this  method,  but 
finds  it  still  more  expedient  to  follow  the  suggestion  of 
Prat,  and  employ  a  double  canula,  with  which  the  pas- 
sage of  the  fluid  through  even  the  smallest  perforation  in 
the  membrana  tympani  is  attained  with  greater  certainty 
and  less  danger  of  injury;  the  injection  of  fluid  in  this 
manner  being  at  any  rate  much  more  rational  than  the 
injection  of  fluid  (catheter)  or  air  (Valsalva's  andPolitz- 
er's  methods)  in  the  opposite  direction,  as  the  latter,  in 
place  of  cleansing  the  tympanum,  forces  into  it  the 
secretion  which  is  in  the  Eustachian  tube. 

For  my  part,  I  consider  the  old  method  as  much  the 
less  dangerous ;  it  may  be  employed  without  hesitation 
in  every  case,  and  this  cannot  be  said  of  the  newer  pro- 
cedure ;  neither  is  it  less  reasonable.  In  very  many  cases 
of  purulent  catarrh  there  is  an  indication  for  the  opening 
of  the  Eustachian  tube,  which  is  easily  accomplished  by 
Politzer's  air-douche,  when  repeated  attempts,  by  means 
of  continued  injections  through  the  meatus,prove  futile.  In 
many  cases,  where  the  opening  in  the  membrana  tympani 
is  a  small  one,  Politzer's  method  works  admirably,  the  ex- 
ternal meatus  being  filled  with  a  medicated  fluid  at  the  time 
of  the  air-douche,  the  injection  of  the  air  is  often  followed; 
almost  immediately,  by  a  discharge  through  the  Eusta- 
chian tube  into  the  pharynx  of  the  fluid  which  has  j)ene- 
trated  into  the  tympanic  cavity.    With  this  method, 


153 


moreover,  there  is  no  danger  of  an  injury  to  the  vital 
structures  within  the  cranium  lying  near  the  tympanum, 
even  when  there  is  a  solution  of  continuity  between  the 
two  cavities. 
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OBSERVATIONS  ON  CASES  OF  PARALYZED  ACCOMMO- 
DATION. 

By  Dr.  COLSMAN,  of  Barmen. 
Translated  by  Ch.  F.  Bodenstem,  M.D.,  WestcJiester,  N.  T. 


Accommodation,  it  is  well  known,  consists  in  a  demon- 
strable increase  of  the  convexity  of  the  anterior  surface 
of  the  crystalline  lens,  produced  by  the  action  of  the 
ciliary  muscle.  During  childhood  and  youth,  while  the 
lens  is  still  soft,  it  has  the  disposition  to  assume  as 
convex  a  form  as  its  attachment  to  the  zonula  Zinnii 
will  allow.  By  the  action  of  the  ciliary  muscle  the  zon- 
ula is  relaxed,  and  the  lens  acquires  the  liberty  to  assume 
its  full  convexity.  With  the  cessation  of  the  muscular 
contraction  the  zonula  is  stretched  (perhaps  by  the  pres- 
sure of  the  vitreous  from  behind),  and  the  lens  is  flat- 
tened. As  long  as  the  lens  retains  its  pristine  elasticity 
every  muscular  contraction  will  cause  an  increase  in  its 
curvature  by  relaxing  the  zonula.  But  when  the  lens 
becomes  more  rigid,  even  the  strongest  muscular  contrac- 
tions fail  to  heighten  its  convexity ;  simply  because  it  no 
longer  possesses  a  sufficient  amount  of  elasticity  to 
change  its  form  essentially. 
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It  is  a  remarkable  fact,  which  at  first  seems  to  contra- 
dict all  other  observations  made  with  regard  to  the 
growth  of  muscular  power,  that  the  range  of  accommo- 
dation is  greater  in  a  child  of  ten  years  than  in  persons 
of  twenty  or  thirty ;  that  in  fact  it  decreases  from  year 
to  year,  while  muscular  strength  develops  with  ripening 
manhood  up  to  its  very  prime.  This  apparent  contra- 
diction finds  its  explanation  in  the  circumstance  that 
the  lens,  which  in  early  life  is  soft  and  elastic,  becomes 
harder  and  more  rigid  with  advancing  age,  and  less  dis- 
posed to  change  its  form.  The  limitation  in  the  range 
of  accommodation,  which  can  be  shown  to  exist  even  in 
early  youth,  depends  therefore  not  upon  a  diminution  of 
power  in  the  ciliary  muscle,  but  upon  a  decrease  in  the 
elasticity  of  the  lens ;  although  it  is  quite  probable  that, 
in  advanced  age,  the  decay  of  power  in  the  tensor  choro- 
idese  may  contribute,  with  the  progressive  rigidity  of 
the  lens,  to  produce  presbyopia. 

But,  besides,  in  cases  of  ordinary  presbyopia, — the 
limitation  of  accommodation  dependent  upon  old  age, — 
cases  of  paralyzed  accommodation  are  not  unfrequently 
observed  in  all  ages,  in  which,  for  evident  reasons,  only 
a  decrease  in  the  muscular  power  of  the  tensor  choroi- 
dese  can  be  assumed.  Thus,  for  instance,  we  cannot 
ascribe  to  a  change  in  the  consistenc}^  of  the  lens  that 
paralysis  of  accommodation  which  is  dependent  upon 
the  instillation  of  atropine,  or  upon  an  affection  of  the 
nervus  oculomotorius,  from  which  the  muscle  of  accom- 
modation receives  its  enervation,  or  upon  general  debil- 
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ity,  resulting  from  hemorrhage  or  other  exhausting 
diseases.  In  such  cases  the  lens  plays  but  a  passive  and 
subordinate  role.  That  the  muscle  of  accommodation  is 
here  at  fault  may  be  easily  perceived,  as  soon  as  it  is 
recollected,  on  the  one  hand,  that  by  its  appropriate 
stimulant,  the  extract  of  calabar  bean,  an  act  of  accom- 
modation can  be  called  forth,  which,  though  transitory, 
is  similar  and  equivalent  to  the  normal ;  and  on  the 
other,  that  this  disturbance  of  vision  may  pass  away 
slowly,  but  completely,  on  the  return  of  bodily  strength 
in  restitutio  in  integrum. 

In  many  cases  of  paralysis  of  accommodation  the 
sphincter  of  the  iris  is  implicated  in  this  interruption  of 
mobility,  especially  when  the  cause  of  the  disease  has 
its  seat  in  the  nerve  or  the  brain.  The  action  of  the  iris 
is  less  frequently  disturbed  when  paralysis  occurs  in 
consequence  of  fatigue  or  over-exertion  of  the  ciliary 
muscle.  It  will  be  difficult  to  state  a  fixed  rule  concern- 
ing the  coincident  occurrence  of  these  two  affections. 

Moderate  diminution  in  the  energy  of  the  muscles  of 
accommodation,  such  as  accompanies  general  debility,  or 
follows  febrile  affections,  is  evidently  most  likely  to  act 
as  a  disturbing  cause  in  such  cases,  in  which  an  unfavor- 
able condition  of  the  refracting  media  has  already  made 
large  demands  upon  the  powers  of  the  ciliary  muscle. 
This  is  particularly  the  case  in  hypermetropic  eyes. 
Here  the  powers  of  accommodation  have  already  been 
largely  called  into  requisition  to  correct  errors  of  refrac- 
tion ;  and  persons  so  afflicted  are  made  uncomfortably 
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conscious  by  their  inability  to  perceive  small  objects  dis- 
tinctly, or  by  a  disagreeable  sense  of  fatigue,  that  their 
powers  of  accommodation,  which  heretofore  have  been 
just  sufficient,  are  no  longer  able  to  render  them  their 
necessary  service. 

But  even  in  eyes  of  normal  structure  a  weakness  of 
accommodation,  which  is  not  the  result  of  age,  may  pro- 
duce asthenopic  troubles,  especially  if  it  appear  suddenly. 
This  occurs  still  less  frequently  in  persons  afflicted  with 
myopia  of  the  higher  grades,  for  they  make  generally 
but  small  demands  upon  their  range  of  accommodation ; 
and  a  diminution  of  it  is  scarcely  perceived. 

The  causes  of  paralysis  in  accommodation  are  often 
the  same  as  those  which  are  apt  to  produce  general  mus- 
cular debility.  Among  these  may  be  counted :  first, 
defective  nutrition  of  the  muscular  and  nervous  system, 
hemorrhages,  febrile  diseases,  and  in  general  all  debili- 
tating influences,  which  weaken  also  the  apparatus  of 
accommodation,  consisting  as  it  does  in  its  active  element 
of  muscular  tissue ;  then  paralysis  of  the  nervus  ocu- 
lomotorius,  which  presides  over  the  function  of  accom- 
modation ;  and  finally,  exhaustion  of  the  muscle  of 
accommodation  by  ascertained  over-exertion — in  which 
case,  however,  we  are  disposed  to  look  for  the  seat  of  the 
affection,  rather  in  the  substance  of  the  muscle  than  of 
the  nerve.  Wounds  also,  and  blows  and  bruises,  as  they 
sometimes  produce  paralysis  of  the  iris,  may  also  pro- 
duce a  similar  condition  in  the  muscle  of  accommodation. 

It  appears  that  diseases  of  particular  organs  sustain  a 
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specific  causative  relationship  to  the  weakness  of  the 
muscle  of  accommodation,  but  which  is  not  yet  clearly 
understood.  Thus  many  observers  have  shown  that 
paralysis  of  accommodation  is  not  a  very  rare  concomi- 
tant of  diphtheria.  I  have  seen  considerable  weakness 
of  accommodation  even  in  a  simple  angina,  in  which  the 
attending  physician  could  see  nothing  of  a  diphtheritic 
inflammation.  Dr.  H.  Schmidt  called  attention  to  a 
peculiar  relationship  subsisting  between  paralysis  of 
accommodation  and  toothache,  and  showed,  by  compar- 
ative measurement,  that  among  about  a  hundred  per- 
sons, who  suffered  from  toothache,  a  large  number  had 
paralysis  of  accommodation  on  the  affected  side. 

Secondary  syphilis  deserves  a  prominent  rank  among 
the  causes  which — probably  by  affecting  the  central  or 
peripheral  portions  of  the  nervus  oculomotorius — pro- 
duce paralysis  of  accommodation,  as  well  as  of  the 
sphincter  of  the  iris. 

In  the  following  pages  a  few  of  the  most  interesting 
cases  of  paralyzed  accommodation  and  their  probable 
cause  are  reported,  as  they  were  observed  from  time  to 
time  at  my  clinic. 

Case  No.  1. — Sudden  Paralysis  of  Accommodation  after  undue 
Exertion. 

An  architect,  aged  27  years,  while  engaged  in  drawing,  noticed  that 
all  at  once  he  could  no  longer  see  to  read.  On  examination  it  was 
found  that  all  the  visible  parts  of  the  eye  were  sound ;  that  the  acute- 
ness  of  vision  for  distant  objects  was  good ;  and  that  no  evident  errors 
of  refraction  existed.    Ordinary  printing  could  not  be  read ;  but  with 
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a  convex  No.  14,  Jaeger's  No.  1  could  be  read.  There  was  evidently 
a  sudden  paralysis  of  accommodation  of  both  eyes,  produced  by  intense 
over-exertion  of  the  muscles  of  accommodation. 

In  view  of  the  age  of  the  patient,  and  with  the  probability  that  with 
rest  the  ciliary  muscles  would  soon  recover  their  accustomed  strength, 
a  favorable  prognosis  was  made. 

The  patient  was  advised  to  abstain  from  using  his  accommodation  as 
much  as  possible,  but  to  use,  in  case  of  necessity,  convex  glasses  No. 
14  for  near  objects,  by  which  small  print  could  be  easily  read. 

The  result  of  the  prescribed  means  was  that  the  young  man  could 
again  read  small  print,  as  he  wrote  to  me  two  months  afterwards.  The 
muscles  of  accommodation  had  therefore  recovered  a  sufficient  degree  of 
activity. 

Case  No.  2. — Paralysis  of  the  Sphincter  of  the  Iris,  and  of  the 
Ciliary  Muscle  on  one  side,  and  beginning  Paralysis  of  the  Ciliary 
Muscle  on  the  other,  after  straining  the  eye  during  work  over  a  bright 
fire. 

A  glass-blower,  aged  3G  years,  healthy,  complained  of  failing  sight  in 
the  right  eye  for  several  months.  The  right  pupil  is  considerably 
dilated ;  the  left  is  normal.  No  pathological  changes  are  visible.  The 
acuteness  of  vision  for  distance  is  most  improved  by  convex  No.  24, 
with  which  an  approach  to  the  normal  standard  is  obtained.  There 
exists,  therefore,  hypermetropia  =  -23T.  It  requires  exertion  to  read 
Jaeger  No.  10  at  28  inches  with  convex  No.  24 ;  without  a  lens  it  is 
impossible.  There  is,  therefore,  paralysis  of  the  ciliary  muscle,  with  a 
range  of  accommodation  only  With  convex  No.  8,  Jaeger  No.  1 

is  read.  An  application  of  a  concentrated  solution  of  calabar  bean 
enabled  liim  to  read  also  Jaeger  No.  3  within  \  foot.  The  pupil  con- 
tracted with  precision  after  instillation  of  calabar  bean,  and  by  the  use 
of  this  drug  six  times  per  diem  remained  contracted  for  several  days. 

The  left  eye  was  emmentropic,  of  unusual  acuteness,  but  showed  a 
considerable  reduction  in  the  range  of  accommodation.  He  read  Jaeger 
No.  3  at  18  inches;  No.  1  and  2  not  at  all.  His  accommodation  at  the 
best  was  =  y1^,  which  at  his  age  is  certainly  abnormal. 
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The  origin  of  this  affection  may  be  attributed  with  greatest  proba- 
bility to  the  employment  of  the  patient.  According  to  his  statement 
he  had  to  spend  ten  hours  every  third  day  in  blowing  glass  cylinders. 
His  work  required  great  attention.  These  cylinders  were  exposed  to 
the  heat  of  a  bright  coal-fire,  and  when  red-hot  he  gave  them  their  defi- 
nite form  with  a  blow-pipe.  It  is  evident  that  the  constant  contem- 
plation of  such  bright  and  glowing  objects  must  call  the  activity  of  the 
apparatus  of  accommodation  and  the  retina  into  considerable  exercise. 
The  permanent  dilatation  of  the  pupil  was  the  necessary  consequence 
of  the  constant  gaze  upon  a  bright  fire ;  and  it  is  not  improbable  that 
the  constant  stretch  of  the  muscle  resulted  in  an  entire  loss  of  its  con- 
tractility. The  examination  of  the  patient  furnished  no  other  elements 
which  might  be  used  to  construct  an  etiology  for  this  affection. 

Case  III. — A  lithographer,  aged  38  years,  complained,  in  1867,  that 
he  was  no  longer  able  to  pursue  his  avocation  without  great  fatigue  for 
any  length  of  time.  His  work  made,  indeed,  very  large  demands  upon 
his  accommodation.  Latent  hypermetropia  was  with  reason  suspected, 
and  on  examination  it  was  found  that  the  perception  of  smallest 
objects  was  facilitated  by  the  use  of  convex  No.  50. 

In  1869  he  reported  that  he  had  been  able  to  get  along  very  well  in 
his  work  with  the  aid  of  his  glasses ;  but  that  for  three  weeks  he  was 
very  much  troubled  with  asthenopia  whenever  he  attempted  to  read  or 
to  work.  Immediately  before,  he  had  suffered  from  an  acute  disease, 
with  angina  and  rheumatic  pains  in  the  neck. 

On  examination  it  was  found  that  the  power  of  accommodation, 
which  before  had  concealed  existing  hypermetropia,  now  was  reduced 
to  such  a  degree  as  to  make  the  latter  affection  manifest.  It  amounted 
to  ^u".  This  discovery  explained  the  asthenopic  troubles.  The  febrile 
affections  and  angina  were  certainly  implicated  in  reducing  the  energy 
of  accommodation,  and  furnished  thereby  the  occasion  for  the  weakness 
of  vision.  Whether  the  angina  was  of  a  diphtheritic  nature  or  not, 
could  not  be  ascertained. 

Attention  was  paid  to  the  weakness  of  accommodation  by  ordering 
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for  him  Convex  No.  36.  With  3^  he  could  neutralize  hiskhyperme- 
tropia  and  have  at  his  disposal  the  whole  range  of  accommoda- 
tion. 

Case  IV. — Paralysis  of  Accommodation  as  a  sequel  to  Rubeola. 

Quite  an  intelligent  little  girl,  of  about  6  years  of  age,  complained, 
after  an  attack  of  measles,  that  she  could  no  longer  read.  The  parents 
state  that  she  could  read  very  well  before  she  was  sick. 

There  were  no  pathological  alterations.  J aeger  No.  1 5  could  not  be 
read.  No.  16  was  still  perceived.  Hypermetropic  structure  could 
not  be  demonstrated.  With  a  convex  No.  8  Jaeger's  No.  2  could  be 
read.  Hence  the  whole  affection  consisted  in  a  deficient  focal  adjust- 
ment of  the  dioptric  apparatus,  inasmuch  as  no  hypermetropia  existed. 
The  indications,  therefore,  were  to  raise  the  powers  of  accommodation, 
which,  with  the  failing  of  the  general  tone  of  the  system,  had  become 
depreciated.  Invigorating  means  were  ordered,  nourishing  diet,  with 
Tokay  wine,  and  under  this  treatment  the  power  of  accommodation 
increased  in  a  week;  inasmuch  as  Jaeger  No.  10  could  be  read 
at  24  inches.  In  three  weeks  the  range  of  accommodation  was  tripled. 
Jaeger's  No.  2  could  be  read  at  8  inches. 

Two  months  afterwards  every  trace  of  paralysis  had  disappeared. 
No.  1  was  read  easily,  and  the  little  patient  could  again  attend  school. 
Later  information  confirms  the  complete  recovery  from  weak  sight. 

This  case  of  paralyzed  accommodation  is  of  interest,  on  account  of  the 
extreme  diminution  of  the  range  of  accommodation  and  the  rapid  re- 
covery of  lost  power. 

Case  V. — Paralysis  of  Accommodation  after  Angina. 

A  bright  little  girl,  6  years  old,  was  all  at  once  unable  to  decipher 

letters  in  reading.    By  testing  vision  it  was  found  that  Jaeger  No.  14 

could  still  be  read,  but  not  No.  13.    No  pathological  alteration  could 

be  discovered  in  any  portion  of  the  eye.    The  ophthalmoscope,  however, 

revealed  a  strong  hypermetropia.    The  muse.  rect.  sup.  of  the  left  eye 

was  slightly  paralytic. 

11 
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I  learned  that  the  child  had  lately  suffered  from  sore  throat.  And 
as  diphtheritic  angina  is  apt  to  be  accompanied  by  paralysis  of  the  mus- 
cles of  the  eye,  so  this  case  of  angina  was  attended,  besides  paralysis 
above  referred  to,  by  a  loss  of  the  power  of  accommodation.  With  pre- 
existing hypermetropia  this  was,  of  course,  still  more  evident  and 
troublesome.  The  child  read  Jaeger  No.  4  with  convex  No.  8. .  Un- 
fortunately the  parents  did  not  return,  probably  from  pecuniary  mo- 
tives, as  I  had  expressed  myself  assuringly  quoad  restitutionem. 

Probably  the  trouble  was  very  soon  relieved. 

Case  VI. — Paralysis  of  Accommodation  after  Angina. 

A  boy,  aged  6  years,  asserted  that  he  could  no  longer  distinguish  the 
letters  in  his  reader.  He  read,  indeed,  only  J aeger  No.  15.  Hyperme- 
tropia=rIg  was  discovered.  No  other  abnormities  in  any  organ  can  be 
seen.  J  aeger  IS  o.  3  can  be  read  with  convex  No.  8.  I  have  no  doubt 
that  the  patient  could  have  read  Nos.  1  and  2  if  his  backwardness  in 
reading  had  not  made  it  difficult  for  him  to  recognize  small  letters.  We 
have  here  evidently  to  deal  with  a  considerable  limitation  of  accommo- 
dation in  a  hypermetropic  eye.  The  only  question  is  as  to  the  cause  of 
this  sudden  paralysis.  I  ascertained  that,  several  weeks  before,  the 
patient  had  suffered  from  angina,  unattended  by  fever,  but  during  which 
slight  superficial  plaques  became  apparent  upon  the  tonsils.  There  was 
no  reason  for  looking  upon  this  disease  as  diphtheritic  in  character. 
But,  notwithstanding,  we  are  forced  to  assume  a  specific  and  causative 
irelationship  between  this  benign  angina  and  that  sudden  paralysis  of 
accommodation.  No  other  sufficient  explanation  can  be  given  for  this 
sudden  occurrence  of  loss  of  accommodation.  Neither  the  general  re- 
duction of  strength  after  a  slight  angina  (the  patient  felt  perfectly 
well),  nor  the  assumption  that  this  hypermetropic  patient  over-exerted 
his  already  deficient  powers  of  accommodation,  can  be  looked  upon  as 
adequate  causes;  for,  in  similar  cases  of  insufficient  accommodation 
with  hypermetropia,  asthenopic  difficulties  generally  precede  a  perma- 
nent relaxation  of  the  ciliary  muscle. 

The  treatment  in  this  case  consisted  in  absolute  rest  from  efforts  of 
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accommodation ;  in  the  constant  use  of  convex  No.  20 ;  in  supporting 
diet,  assisted  by  iron  and  Tokay. 

Case  VII. — Recent  Paralysis  of  the  M.  Sphinct.  Iridis  and  3Iusc. 
Ciliaris  of  one  side  without  known  cause. 

A  tailor,  aged  46  years,  suffers  for  8  days  from  mists  before  the  left 
eye.  Examination  reveals,  as  the  cause  of  this,  moderate  mydriasis, 
with  weakness  of  accommodation.  Small  print  cannot  be  read  by  the 
otherwise  emmentropic  eye.  Extract  of  calabar  bean  produces  sufficient 
contraction  in  the  apparatus  of  accommodation  to  enable  the  patient  to 
read  Jaeger  No.  3.  The  pupil  also  contracts.  With  No.  14  the  finest 
test  of  Jaeger  is  read.  After  a  free  use  of  calabar  bean  Jaeger  No.  5 
is  easily  read  at  14"  without  glass  and  without  the  drug.  This  proves 
that  the  range  of  accommodation  has  become  again  nearly—  ^ . 

Case  VIII. — Paralysis  of  Iris  and  Accommodation  in  Syphilis. 

A  merchant,  aged  30  years,  has  suffered  for  two  months  from  a  moder- 
ate dilatation  of  both  pupils,  sometimes  more  marked  in  the  one  eye  than 
in  the  other.  At  this  moment  the  right  is  larger  than  the  left ;  but  the 
latter  also  is  abnormally  wide.  The  muscle  of  accommodation  is  not 
much  affected  on  the  left  side  ;  but  on  the  right  side  the  range  of  accom- 
modation is  reduced  one-half :  for  Jaeger  No.  3  can  be  read  only  at  16" 
with  the  right  eye;  while  with  the  left  it  can  be  read  at  6".  No  errors 
in  refraction  and  no  deficiencies  in  structure  were  discovered.  The 
muscles  of  the  eye  also  were  intact  and  their  functions  normal.  There 
was  here  some  disturbance  within  the  domain  of  the  nervus  oculomo- 
torius,  which  extended,  however,  only  to  those  nervous  branches  which 
preside  over  the  functions  of  the  iris  and  the  ciliary  muscle. 

It  is  very  probable  that  the  present  affection  was  caused  by  constitu- 
tional syphilis.  He  had  an  ulcus  syphiliticum  induratum,  afterward 
angina  and  roseola.  Several  courses  of  mercurial  inunction  had  caused 
these  and  other  symptoms  to  disappear. 

The  indications  were  to  use  iodide  of  potassium  against  the  supposed 
primary  disease  in  the  nervous  tracts  and  central  organs ;  and  to  relieve 
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the  local  paralysis  of  the  iris  and  ciliary  muscle  with  ext.  fabse 
calabar. 

The  patient  did  not  present  himself  again  for  examination. 

Case  IX. — Herpes  Zoster  along  the  1st  branch  of  the  Nervus  Tri- 
geminus, then  Iritis  Serosa,  afterwards  Paralysis  of  Iris  and  the  Appa- 
ratus of  Accommodation^ 

A  merchant,  aged  50  years,  had  during  the  last  six  days  noticed  a 
hyperesthesia  of  the  scalp  on  the  left  side.  Along  the  tract  of  the  left 
nerv.  trigeminus  small  vesicles  about  1'"  in  height  and  3"'  in  width, 
containing  clear  serum,  were  found  upon  the  upper  eyelid,  the  forehead, 
and  the  hairy  scalp.  The  affection  soon  passed  over  under  an  expecta- 
tive  plan  of  treatment. 

After  three  weeks  the  patient  returned  with  an  iritis  serosa.  The 
humor  aqneus  was  cloudy;  the  membrana  Descemetii  punctuated  with 
numerous  precipitates.  This  disease  was  also  cured  under  appropriate 
therapeutic  means  within  a  few  months. 

Two  months  after  the  dismissal  of  the  patient  he  returned  with  a 
new  disturbance  of  vision.  A  sudden  paralysis  of  the  iris  and  ciliary 
muscle  had  occurred.  The  pupils  were  dilated ;  small  print  was  no 
longer  read  ;  Jaeger's  No.  5  could  only  be  seen  at  20"  distance.  The 
paralysis  -increased,  and  Jaeger  No.  5  could  not  be  seen  at  all.  After 
the  use  of  calabar  bean  J aeger  No.  3  could  at  last  be  read.  Whether 
there  was  a  common  cause  for  all  these  different  affections  of  the  visual 
organs,  which  followed  each  other'  in  quick  succession,  cannot  so  easily 
be  determined. 

Case  X. —  Paralysis  -of  the  Ciliary  and  External  Pectus  Muscles 
during  Constitutional  Syphilis. 

A  merchant,  34  years  old,  is  admitted  to  treatment  for  a  paralysis  of 
the  muse.  rect.  ext.  of  the  right  eye,  probably  the  consequence  of  a 
former  syphilitic  infection.  Beside  the  external  rectus  the  ciliary  muscle 
is  somewhat  affected.  The  eye  is  of  emmetropic  structure,  but  the 
range  of  accommodation  is  reduced  in  the  right  eye  as  compared  with 


165 


the  left.  While  with  the  left  eye  Jaeger  No.  3  is  read  at  6" — a  range 
of  accommodation^ — the  right  eye  reads  No.  3  only  at  9",  and  has  a 
range  of  accommodation^.  The  amount  of  diminution  of  accommo- 
dation of  the  right  eye  from  that  of  the  left,  is  therefore  |— -  |=y-g- — y-g- 
=  y1^ ;  hence,  fully  one-third  of  the  existing  range  of  accommodation 
in  the  healthy  eye,  which  isz=^-.  In  this  case,  besides  the  ner.  abdu- 
cens,  that  part  of  the  ner.  oculomotorius  which  enervates  the  organs 
of  accommodation,  has  also  been  subject  to  disease,  probably  in  con- 
sequence of  the  general  syphilitic  infection.  The  treatment  consists 
in  that  of  constitutional  syphilis :  a  pair  of  spectacles — on  the  right 
side  convex  No.  18,  and  on  the  left  plain  glass — equalizes  the  differ- 
ence of  the  two  eyes,  and  causes  small  objects  to  be  perceived  by  the 
two  eyes  at  an  equal  distance  of  9",  and  thus  secures  the  simulta- 
neous and  harmonic  action  of  the  dioptric  apparatus. 
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KERATO-CONUS  AND  ITS  TREATMENT. 

By  Dr.  STEINHEIM,  OF  BIELEFELD. 

Translated  by  Dr.  Richard  H.  Derby,  Ophthalmic  Surgeon  to  the  Demilt  and  New 
York  Dispensaries. 


(plate  VII.) 

Until  latterly,  the  treatment  of  the  conical  malfor- 
mation of  the  cornea  and  its  consequences,  various  as  it 
has  been,  assumed  no  fixed  and  sure  form,  and  the  affec- 
tion, as  far  as  the  so  greatly  reduced  vision  was  concerned, 
appeared  to  the  patient  as  well  as  the  surgeon  to  be  in- 
curable. Now,  however — thanks  to  the  successful  efforts 
of  Prof.  Yon  Graefe — we  have  found  for  this  form  of 
disease  a  reliable  remedy,  securing,  even  in  the  most 
desperate  cases,  a  sufficiently  satisfactory  improvement, 
and  there  can  be  no  doubt  that  the  results  will  be  still 
better  than  those  we  have  yet  attained,  when  the  opera- 
tive procedure  has  been  more  fully  developed. 

Various  remedies  were  formerly  employed  in  the 
treatment  of  this  affection — the  pathological  anatomy  of 
which  was  so  obscure,  and  the  immediate  consequences 
of  which,  even  where  the  inner  membranes  of  the  eye 
and  the  refractive  media  were  otherwise  normal — led  to 
so  considerable  a  reduction  of  vision,  that,  if  absolute 
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blindness  never  followed,  still  the  most  considerable 
diminution  of  the  acuity  of  vision  must  result.  These 
remedies  consisted  principally  of  a  small  iridectomy,  in 
order  to  use  the  apparently  normally  curved  peripherical 
portions  of  the  cornea  for  the  admission  of  light ;  or  of 
iridodesis ;  or,  on  the  principle  of  the  stenopeic  slit,  of 
a  diametrical  iridodesis.  Then,  as  the  development  of 
the  conus  of  the  cornea  came  to  be  regarded  as  a  conse- 
quence of  an  al  normally  increased  intraocular  pressure, 
an  iridectomy  was  recommended,  more  on  the  ground 
that  the  intraocular  pressure  would  by  this  step  be 
reduced,  than  by  making  a  pupil  back  of  such  a  portion 
of  the  cornea  as  appeared  of  a  more  uniform  and  nor- 
mally refracting  power.  On  the  same  principle,  and  for 
the  same  reason,  repeated  paracentesis  of  the  cornea  was 
made,  in  order  at  the  same  time  to  improve  the  con- 
ditions of  nutrition  in  the  cornea,  which  evidently  in  this 
disease  are  abnormal.  How  far  all  these  measures  were 
of  any  considerable  service  in  the  improvement  of  the 
vision,  on  the  one  hand,  or  in  the  reduction  of  the 
conus  on  the  other,  cannot,  from  the  literature  and  the 
reported  cases,  with  certainty  be  ascertained.  This  much 
is  clear,  that  all  the  measures  which  were  adoj^ted  did 
not  satisfy  the  demands  which  the  surgeon,  as  well  as 
the  patient,  had  a  right  to  make  upon  such  an  operative 
procedure. 

Unsatisfactory  as  the  views  upon  the  cause  and  nature 
of  kerato-conus  were,  just  as  unsatisfactory  were  the 
results  of  the  operations  that  were  based  upon  these 
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views.  For  the  iridectomy  that  was  intended  to  reduce 
the  supposed  increased  intra-ocular  pressure,  as  well  as 
the  repeated  paracentesis,  proved  in  practice  utterly 
insufficient,  and  without  influence  upon  the  malforma- 
tion, for,  as  subsequent  studies  upon  the  conditions  of 
tension  in  the  eye  showed,  the  causes  of  the  conical  devel- 
opment depended,  not  upon  absolute  but  upon  relatively 
increased  tension,  with  abnormal  thinning  of  the  apex  of 
the  cornea.  Just  as  little — although  the  theory  was  per- 
fectly correct — did  the  iridectomy,  the  iridodesis,  and 
the  diametrical  iridodesis,  improve  the  acuity  of  vision, 
and  relieve  the  patient  of  those  very  annoying  circles  of 
dispersion  and  secondary  images  and  colors,  carefully  as 
the  indications  for  these  operations  were  laid  down  by 
Donders.*  Bonders  says  here,  in  reference  to  the  im- 
provement of  the  acuity  of  vision  in  kerato-conus :  "  The 
principal  aim  of  the  operation  is  to  make  a  pupil  op- 
posite that  portion  of  the  cornea  whose  curvature  is 
most  regular  and  most  closely  approaches  a  spherical  or 
ellipsoidal  surface,  in  order  that  a  distinct  image  may  be 
formed  in  the  visual  line,  and  especially  that  direct  vision 
be  improved.  A  priori,  it  is  evident  that  by  means  of 
a  small  pupil  the  object  can  be  better  gained,  because 
the  circles  of  dispersion  are  then  smaller,  especially, 
however,  because  the  smaller  the  district  of  the  cornea 
is  which  is  concerned  in  the  production  of  the  image,  so 
much  less  will  the  difference  be  in  the  refracted  rays." 
Still,  notwithstanding  all  this,  in  the  most  favorable 

*  Archiv.  f.  Ophth.,  VII.  1. 
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cases,  where  portions  of  the  cornea  possessed  regular 
refractive  power,  the  most  central  and  the  immediately 
adjacent  portions  would  exert  their  disturbing  influence 
of  dispersion.  Not  to  speak  of  the  loss  of  every  regularity 
of  refraction  of  the  most  refracting  portion  of  the  cornea, 
and  the  development  of  a  very  high  degree  of  irregular 
astigmatism,  there  is  no  portion  that  refracts  the  rays  in 
a  manner  necessary  for  the  formation  of  the  image  on 
the  retina,  for,  not  only  are  the  most  essential  differences 
in  the  focal  distances  of  immediately  adjacent  portions 
of  the  cornea  to  be  considered,  but  the  focal  points  them- 
selves, even  of  the  smallest  portions  of  the  refracting  sur- 
face, are  incomplete,  and  situated  in  different  axes.  It 
is  evident  enough  that  these  operations,  too,  which  aimed 
at  a  better  optical  condition  of  the  eye  with  kerato- 
conus,  could  not  attain  the  practical  results  which  they 
seemed  to  promise ;  moreover,  that  the  iridodesis  is  an 
operation  which  endangers  the  safety  of  the  eye,  through 
the  production  of  secretory  irritation  and  consequent 
increased  tension,  and  therefore  must  be  abandoned. 

There  remained  now,  for  those  who  with  untiring  zeal 
kept  fresh  in  mind  the  unfortunate  condition  of  these 
patients,  but  one  way  to  improve  the  functions  in  kerato- 
conus,  and  that  lay  in  attacking  the  cornea  itself  for  the 
improvement  of  the  anomaly  of  curvature.  This  great 
task  was  accomplished  through  the  repeated  efforts  of 
Von  Graefe,  who  first  published  his  method  of  operating 
in  the  Archiv.  f.  Ophth.,*  and  later,  in  the  Berliner  Klin. 

*  Archiv.  f.  Ophth.,  12,  2,  p.  215. 
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Wochenschrift,*  communicated  his  additional  observa- 
tions upon  the  pathology,  symptomatology,  and  treat- 
ment of  kerato-conus,  with  several  cases.  Although  the 
method  of  operating  has  been  known  since  that  time, 
still,  just  as  every  new  measure  is  reluctantly  adopted, 
often  meets  with  little  favor,  and  sometimes,  indeed,  is  in 
danger  of  being  regarded  as  an  extravagancy,  so  this 
one,  up  to  to-day,  has  not  met  with  that  reception  which 
it  really  deserves.  Ed.  Meyer  and  Horner  are,  until 
now,  the  only  ones  who  have  adopted  the  operation. 
The  last  published  two  cases  in  Monatsbl.  fur  Augen- 
heilk.,  1809,  and  strongly  recommended  the  operation, 
while  Weckerf  writes : 

"On  ne  pourra  pas  juger  definitivement  cette  methode,  que  quand  il 
sera  prouve  qu'elle  peut  arreter  la  marche,  si  souvent  progressive,  du 
Keratocone;  car  sans  cela,  le  malade  risquerait  de  ne  gagner  par  ce 
traitement  qu'un  leucome  disgracieux." 

As  an  addition  to  the  already  published  cases,  the 
three  following  are  offered,  which,  even  if  they  do  not 
essentially  differ  from  the  others,  still,  in  their  details, 
and  especially  in  their  results,  are  sufficiently  worthy  of 
mention  to  direct  attention  again  to  this  method  of 
treatment,  and  assist  in  giving  it  its  proper  place  in  the 
manuals  of  ophthalmology. 

Before  I  became  acquainted  with  Von  Graefe's  method 
of  operation  and  treatment,  I  had  occasion  to  perform, 
three  times,  iridectomy  for  kerato-conus,  but  without  at- 
taining any  considerable  improvement. 

*  Berliner  Klin.  Wochenschrift,  1868,  Nos.  23  and  24. 
f  Traite  des  Maladies  des  Yeux,  1867. 
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Case  I. — In  April,  1868,  August  St.,  21  years  of  age,  presented  him- 
self; had  always  enjoyed  good  health,  and  had  good  vision  in  both  eyes. 
During  the  last  six  months  he  had  observed  a  marked  change  and  deteri- 
oration of  the  vision  of  the  left  eye,  while  the  right,  until  six  weeks  be- 
fore, had  been  perfectly  normal.    This  deterioration  had  begun  and  had 
advanced  to  its  present  condition  without  inflammatory  symptoms,without 
previous  disease,  and  without  any  assignable  cause.    The  cornea  of  the 
left  eye  presented  the  picture  of  an  exquisitely  developed  kerato-conus ; 
on  thex  ape  of  the  conus  there  was  the  well-known  gray  striate  opacity 
that  is  always  to  be  seen  in  highly  advanced  and  completely  developed 
cases.  The  right  eye,  as  was  said  above,  six  weeks  before  became  worse, 
and  now  led  him  to  come  for  advice ;  on  this  eye  the  development  of 
the  conus  had  distinctly  commenced,  as  the  profile  view  and  experiments 
of  reflection  plainly  showed;  there  was,  however,  no  opacity  on  the 
apex,  but  a  very  considerable  diminution  of  the  acuity  of  vision.  With 
the  left  eye  he  read  without  a  glass  J aeger  Nos.  3  and  4  only  at  a  dis- 
tance of  f  of  an  inch  to  an  inch,  holding  the  print  outwards  on  account 
of  the  nose ;  a  larger  type  could  not  be  read  at  a  greater  distance.  With 
the  stenopeic  apparatus  the  acuity  of  vision  was  improved  so  much  that 
he  could  count  fingers  at  the  farthest  at  a  distance  of  six  feet.  Glasses 
were  of  no  service.    When  he  closed  the  right  eye  he  found  the  bear- 
ings of  the  room  with  difficulty,  the  eye  moved  in  different  directions 
in  order  to  receive  the  impressions  of  the  separate  objects  in  order. 
The  operation  was  made  on  the  20th  of  May,  according  to  Von  Graefe's 
method.    When  the  artificial  corneal  ulcer  had  advanced  funnel-shaped 
so  far  that  only  a  thin  lamella  of  the  cornea  was  left,  a  paracentesis 
was  made,  and  the  same  repeated  during  the  next  six  days  as  often  as  it 
became  closed,  so  that  during  this  time  a  corneal  fistula  was  maintained. 
Then,  when  it  was  evident  from  the  profile  view  that  the  conus  had 
become  much  flatter,  differing  essentially  in  curvature  from  that  of  the 
right  eye,  the  ulcer  f"  in  extent  was  allowed  to  heal.  Notwithstanding 
a  very  considerable  infiltration  about  the  ulcer  the  acuity  of  vision  was 
found  on  the  19th  of  June  to  be  very  considerably  improved,  and  on 
the  20th  of  July  the  condition  was  such  that  with  the  naked  eye  the 
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patient  could  count  fingers  when  held  at  a  distance  of  16'.  Finally,  six 
months  after  the  operation,  at  a  time  when  the  result  could  be  regarded 
as  complete,  he  could  read  Jaeger  No.  1  in  5",  No.  5  in  9",  with 
—  7  Sn.  No.  4  in  20',  =S.  f  £.  With  the  stenopceic  slit  held  horizontally, 
his  vision  was  still  more  improved.  In  contrast  to  the  right  eye,  whose 
conus  had  increased  without  having  reached  the  same  degree  as  that  of 
the  left,  the  operated  ey3  is  now  used  for  all  work,  and  the  other, 
especially  in  reading,  is  excluded. 

This  remarkable  result  induced  me  soon  after  to  propose  this  new 
method  to  a  patient  with  kerato-conus,  on  whom,  in  1864,  I  had  made 
an  iridectomy,  without,  however,  any  considerable  improvement. 

Case  II. — A.  S.,  mechanic,  37  years  old,  slightly  built,  had  suffered 
in  his  childhood  from  repeated  inflammation  of  the  eyes,  as  was  evident 
from  several  light  peripherical  corneal  opacities.  At  the  age  of  25  his 
vision,  from  no  assignable  cause,  became  suddenly  so  much  reduced  that 
he  had  to  give  up  his  occupation  as  a  weaver.  In  1864,  on  account  of 
an  advanced  kerato-conus  of  the  left  eye  an  iridectomy  was  made ;  still, 
notwithstanding  the  fact  that  the  new  pupil  had  been  made  at  a  favor- 
able point,  the  vision  remained  unchanged,  and  neither  glasses  nor  the 
stenopeic  apparatus  gave  any  improvement.  The  patient  read  J aeger 
No.  6  at  1-J-",  and  counted  fingers  with  difficulty  when  held  at  a  distance 
of  4'.  The  operation  was  performed  precisely  as  it  is  described,  but 
still,  through  miscalculation  of  its  thickness,  the  cornea  was  perforated 
at  a  single  point.  On  account  of  the  previous  iridectomy  a  piece  of  the 
cornea,  J"'  in  extent,  and  larger  than  Yon  Graefe  usually  advises, 
was  excised.  The  cauterization  with  lapis,  after  the  third  day,  pro- 
duced the  required  inflammation ;  subsequently  a  paracentesis  was  made 
and  for  several  days  a  fistula  maintained,  and  after  the  expiration  of  2^- 
weeks  the  ulcer  was  allowed  to  heal.  The  result  was  a  most  favorable 
one.  In  the  course  of  the  eighth  week  there  appeared  on  the  apex  of 
the  conus  a  circumscribed  whitish-gray  opacity,  a  line  in  diameter ;  the 
artificial  pupil  was  perfectly  clear,  the  diminution  in  the  convexity  of 
the  cornea  so  considerable  in  comparison  with  that  of  the  other  eye, 
that  the  patient's  friends  immediately  observed  it,  and  his  vision  was 
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so  far  improved  that  he  read  Jaeger  No.  1  at  2"  and  with  —  44  S  was 
brought  up  to  T\.  The  patient  found  his  way  about  easily,  and  was 
so  well  satisfied  with  the  result  that  he  was  ready  to  have  the  operation 
performed  on  the  other  eye. 

Case  III. — J.  Qu.,  painter,  has  always  enjoyed  good  health,  but  has 
suffered  repeatedly  from  inflammation  of  the  eyes,  between  the  age  of  7 
and  l-±.  At  the  time  that  he  began  to'draw  and  paint,  in  his  17th  year, 
he  suddenly  became  quite  myopic,  so  that  he  always  wore  a  glass.  The 
left  eye  was  always  the  weaker  of  the  two,  probably  on  account  of  con- 
siderable corneal  opacities,  the  consequence  of  inflammation.  Up  to 
March,  1849,  he  had  been  in  the  habit  of  overtaxing  his  eyes  while  at 
his  work ;  then  he  observed,  for  the  first  time,  a  change  in  the  acuity  of 
his  vision ;  he  became  polyopic ;  saw  circles  of  dispersion ;  the  distance 
between  his  near  and  far  points  grew  less,  and  his  glasses  were  no  longer 
of  service.  His  vision  deteriorated  so  rapidly  that  he  could  no  longer 
paint  large  pictures.  In  1853  a  tenotomy  was  performed  on  the  left 
eye  on  account  of  strabismus  convergens.  Since  that  time  he  has  ob- 
served no  considerable  change.  The  kerato-conus  has  remained  the 
same,  while  his  vision,  through  constant,  straining,  has  grown  worse. 

Present  condition.  Patient,  who  is  of  a  highly  nervous  organization, 
has  on  both  eyes  an  advanced  kerato-conus.  Ophthalmometrical  meas- 
urements could  not  be  made,  but  repeated  and  various  experiments 
showed  in  a  surprising  way  the  varying  size  and  changing  form  of  the 
reflections  upon  different  portions  of  the  cornea.  Viewed  in  profile 
there  is  a  very  abrupt  and  pointed  conus,  on  which  can  be  plainly  seen, 
what  has  been  observed  in  other  cases,  that  the  side  of  the  conical  projec- 
tion, opposite  the  point  of  incidence  of  the  rays  of  light,  appears  dark 
as  if  in  shade.  On  the  cornea  of  both  eyes,  in  addition  to  this  striate 
grayish  opacity  on  the  apex  of  the  conus,  are,  in  its  neighborhood, 
several  diffuse  spots,  the  products  of  previous  inflammation.  The 
anterior  chamber  is  deep,  the  pupil  appears  variously  distorted  accord- 
ing as  it  is  regarded  from  different  sides.  The  ophthalmoscope  reveals 
an  extensive  sclerectasia  post.,  extending  about  the  optic  disk.  The 
apex  of  the  conus  offers  an  abnormally  slight  resistance  to  the  point  of 
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a  sound,  is  much  thinned,  and  feels  ]ike  a  bladder-like  protuberance. 
The  acuity  of  vision  is  much  less  in  the  left  eye  than  in  the  right,  in 
consequence  of  the  previously  existing  strabismus.  With  the  right  eye, 
by  holding  the  print  on  one  side,  No.  3  can  be  read  at  a  distance  f", 
but  nothing  of  Nos.  1  and  2  ;  indeed,  No.  3  only  with  difficulty.  The 
largest  type  cannot  be  recognized  at  a  greater  distance  than  3".  By 
nearly  closing  the  lids  No.  1  can  be  slowly  read  at  ;  he  can  count 
fingers  when  they  are  held  at  a  distance  of  from  2  to  3  feet ;  beyond 
this  limit  they  appear  multiplied  and  surrounded  by  secondary  colors. 
By  placing  a  finger  of  his  right  hand  lightly  on  the  upper  lid,  and 
exerting  in  that  way  a  slight  pressure  on  the  bulb,  at  a  particular 
point  that  he  has  already  found  out  by  practice,  the  vision  is  very  con- 
siderably improved,  rising  to  ^,  everything  appears  distinct,  the 
largest  as  well  as  the  smallest  type  appears  no  longer  in  circles  of 
dispersion  or  secondary  colors,  and,  as  the  patient  says,  in  this  way 
the  amount  of  vision  is  perfectly  satisfactory.  Upon  examining  care- 
fully this  experiment,  one  sees  that  at  the  moment  the  pressure  is 
made  the  curvature  of  the  cornea  changes,  that  the  conus  is  cor- 
rected, and  that  between  the  partially  closed  lids  the  cornea  presents 
a  nearly  normal  curvature.  The  patient  is  in  the  habit  of  helping 
himself  in  this  way  while  painting.  The  left  eye  is  much  worse  than 
this,  and  with  it  he  reads  only  Ja?ger  No.  4  in  f and  fingers  he 
recognizes  when  held  at  a  distance  of  2'.  The  vision  is  not  improved 
with  spherical  or  cylindrical  glasses,  nor  with  the  stenopeic  apparatus. 
The  pressure  that  raised  the  vision  of  the  right  eye  is  here  of  no  avail. 
Patient  said  that  on  account  of  the  continually  increasing  multiplica- 
tion of  the  secondary  or  dispersive  images,  objects  lose  their  proper 
form,  and  assume  monstrous  and  irregular  shapes. 

On  the  24th  October,  1869,  Yon  Graefe's  operation  was  performed 
on  the  left  eye,  a  portion  of  the  apex  of  the  conus,  f in  extent,  was 
excised  with  great  care  ;  during  the  next  few  days  the  surface  of  the 
corneal  wound  was  repeatedly  cauterized  with  lapis;  when  the  cornea 
at  this  point  was  reduced  to  a  very  thin  lamella,  paracentesis  was 
made,  and  for  several  days  a  corneal  fistula  was  maintained.  With- 
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out  entering  into  details  and  mentioning  one  by  one  the  little  ruodifi- 
cations  which  may  be  indicated  in  the  course  of  the  case,  it  is  enough 
to  say  here — that  I  attach  especial  importance  to  the  establishing  a 
fistula  for  some  time  ;  further,  that  I  am  in  the  habit  of  encouraging  a 
thinning  of  the  base  of  the  ulcer,  not  funnel-shaped,  but  over  a  con- 
siderable portion  of  its  extent ;  in  this  way  the  paracentesis  can  be 
repeated  at  intervals  at  different  points  of  the  base  of  the  ulcer,  and 
thus  a  firmer  cicatricial  contraction  not  only  of  the  outer  lamellae  of 
the  cornea,  but  what  is  also  of  importance,  a  correspondingly  firm 
contraction  of  the  deeper  lamellae  be  secured.  In  this  case,  notwith- 
standing the  great  irritability  of  the  patient,  the  process  of  healing 
advanced*very  favorably  ;  at  the  end  of  the  4th  week,  in  spite  of  the 
infiltration  of  the  cornea  about  the  ulcer,  the  acuity  of  vision  had 
considerably  improved,  and  at  the  end  of  the  8th  week  the  examina- 
tion showed  a  very  marked  improvement :  he  could  see  plainly,  with- 
•  out  circles  of  dispersion,  the  hand  held  at  a  distance  of  7 '-8',  with 

—  44-,  fingers  in  18',  Jaeger  No.  1  in  4",  No.  4  in  5",  distinctly ;  with 

—  4|',  No.  14  in  11";  S  =  oW-  The  addition  of  a  —  cylind.  glass 
brought  S  up  a  little. 

In  order  to  watch  the  progress  of  his  condition  more  accurately, 
the  patient  drew  a  series  of  sketches  showing  how  a  point,  a  line,  a  cir- 
cle, a  star-shaped,  or  sickle-shaped  figure,  and  the  crescent  in  the  sky 
appeared  to  him  prior  to  the  operation.  He  represented  these  very 
objects  again  in  the  second  month  of  his  cure.  The  diagrams  show  a 
striking  difference,  and  illustrate  clearly  the  improvement  in  the  visual 
functions.    For  this  reason  I  may  be  allowed  to  reproduce  these  sketches. 

EXPLANATION  OF  THE  DRAWINGS  OF  TABLE  VII. 

Figs.  1,  2,  3,  4,  5  appeared  before  the  operation  at  a  distance  of  25  centime- 
tres as  in  Figs.  6,  7,  8,  9,  10  ; 

Eight  weeks  subsequently  as  in  Figs.  11, 12,  13,  14.  15. 

After  a  complete  cure  had  been  effected  a  considerable  portion  of  the  dispersion 
circles  disappeared. 

Fig.  14.  Circle  at  a  distance  of  25  ctms. 
Fig.  16.    Circle  at  a  distance  of  50  ctms. 
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Fig.  17.  Crescent  in  the  sky  before  the  operation. 

Fig.  18.  Crescent  in  the  fifth  week  after  the  operation. 

Fig.  19.  Crescent, — ninth  week  after  the  operation . 

Fig.  20.  Crescent — lids  partially  closed. 
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ON  THE  EMPLOYMENT  OF  THE  NASAL  DOUCHE. 

BY  L.  ELSBERG,  M.D., 

Clinical  Prof,  of  Diseases  of  the  Throat  in  the  University  of  New  York. 

A  number  of  cases  of  otitis  media  have  recently  been 
published,  said  to  have  been  caused  by  the  use  of  the 
nasal  douche.  Aurists  have  come  to  regard  the  method 
as  fraught  with  "  serious  danger,"  some  going  so  far  as 
to  interdict  it  altogether.  I  believe  Prof.  Roosa  is  right 
in  stating  that  his  case  was  the  first  published  "  where  the 
use  of  the  nasal  douche  was  considered  the  cause  of  the 
aural  inflammation."  Prof.  Moos  has  reported  injurious 
consequences  following  it.  Prof.  Knapp  and  Dr.  Pardee 
join  in  the  condemnation.  Personally  convinced  that, 
when  properly  used,  the  douche  is  both  harmless  and 
useful  in  the  treatment  of  diseases  of  the  phary Ego-nasal 
space,  I  deem  it  not  unimportant  to  say  a  few  words  in 
its  favor.  The  danger  dreaded  is  from  the  passage  of 
liquid  into  the  tympanum,  and  this  alone,  perhaps,  comes 
properly  within  the  scope  of  the  Archives.  I  shall 
therefore  address  myself  to  this  point  only. 

In  the  first  place,  the  number  of  adult  persons  in 
whom,  when  the  parts  are  at  rest  (i.  e.,  when  the  per- 
sons are  not  engaged  in  the  act  of  swallowing,  or  the 
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like),  the  pharyngeal  end  of  the  Eustachian  tube  is  natu- 
rally patent,  and  not  sufficiently  far  back  to  make  the  acci- 
dent possible,  is  very  small.  Ehinoscopical  examinations, 
to  say  nothing  of  anatomical  investigation,  demonstrate 
this  so  indubitably,  that  it  can  be  asserted  dogmatically. 
In  disease,  the  mucous  membrane  lining  the  Eustachian 
tubes,  and  surrounding  their  pharyngeal  orifices,  so  fre- 
quently becomes  swollen,  that  the  cases  in  which  the 
accident  under  the  same  circumstances  otherwise  would 
be  possible,  become  still  fewer.  Indeed,  I  have  several 
times,  since  Prof.  Roosa's  article  has  been  published  in 
these  Archives,  made  the  careful  trial,  and  found  it 
difficult  in  cases  of  chronic  catarrh  to  make  fluids  enter 
by  means  of  the  douche,  even  during  swallowing,  although 
the  Eustachian  tubes  appeared  free,  and  there  was  not 
the  slightest  difficulty  of  hearing  present.  That  I  do 
not  mean  to  allude,  in  this  connection,  to  cases  in  which 
the  Eustachian  tubes  are  abnormally  impermeable,  is,  of 
course,  understood;  nor  do  I  here  lay  any  stress  upon 
the  fact  that  I  have  more  than  once,  without  the  least 
injurious  consequences,  injected  liquid  into  the  Eusta- 
chian tube,  both  through  the  Eustachian  catheter,  by  a 
syringe,  and  through  the  Eustachian  nebulizer,  as  well  as 
1  >y  means  of  the  douche,  during  deglutition.  But  I  believe 
that,  in  the  rare  cases  in  which  the  occurrence  of  the 
accident  would,  so  far  as  the  patency  of  the  tube  is  con- 
cerned, be  possible  without  deglutition,  it  is  made  very 
improbable  when  the  douche  is  properly  employed 
In  the  next  place,  let  me  refer  to  my  experience.  Of 
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1,600  different  individuals  who  have,  during  the  past  six 
years,  used  the  douche  under  my  direct  advice,  the  fol- 
lowing four  have  experienced  unpleasant  ear-symptoms : 

L  Dr.  Med.  J.  L.,  set.  58  years,  a  practising  dentist  of  Paterson, 
New  Jersey,  had  lonsc  been  suffering  with  chronic  catarrh  of  the 
pharynx  and  nose ;  had  cough,  obstructed  breathing  (especially  through 
left  nostril),  hypersecretion  of  phlegm,  senses  of  smell  and  taste  dulled, 
hearing  unaffected.  On  examination,  thickened  membrane  and  some 
erosions  were  found.  In  addition  to  appropriate  general  and  local 
treatment,  he  was  ordered  to  use  the  nasal  douche  with  tepid  salt 
water,  for  cleansing  purposes,  twice  daily.  After  the  lapse  of  3  or  1 
weeks,  he  had  improved,  as  he  expressed  it,  "  wonderfully,"  when — lam 
quoting  his  words  from  my  note-book — he  ci  attempted  on  my  (his) 
own  hook  to  combine  with  closed  mouth  Valsalva's  experiment  with 
the  douche."  He  "  suddenly  felt  the  salt  water  enter  the  ears  with  a 
great  deal  of  force,  like  the  rushing  of  Niagara,  and  almost  fainted."  I 
saw  him  3  days  later,  when  he  complained  of  fulness,  pain,  and  throb- 
bing in  the  ears,  and  was  entirely  deaf.  These  symptoms  had  set  in 
immediately  after  his  "  experiment,"  and  the  pain  in  the  head  had  been 
so  intense  that  he  was  forced  to  remain  in  bed.  He  bore  neither  a 
rhinoscopical  examination,  nor  even  a  thorough  inspection  of  the  exter- 
nal meatus,  and  I  limited  myself  to  giving  him  a  pantomimic  scolding, 
and  an  anodyne  hypodermic  injection.  The  symptoms  subsided  gradu- 
ally ;  he  did  not  leave  the  house,  however,  for  10  days  longer.  When 
he  came  to  my  office  again,  he  was  free  from  pain  and  the  other 
unpleasant  sensations  about  the  head  caused  by  the  experiment,  and  his 
hearing  was  normal  again.  We  recommenced  the  douche,  which  he 
used  regularly  twice  daily  for  4  months  longer,  until  his  final  cure. 

II.  D.  R.  A.,  set.  30  years,  a  member  of  the  Chicago  gambling  frater- 
nity, had  had  purulent  otitis  a  number  of  times,  from  his  account,  and 
ozcenic  catarrh  of  the  head  for  many  years.  He  denied  ever  having 
had  syphilis.  Nothing  had  given  him  so  much  relief  as  the  douche, 
which  he  had  been  using  for  nearly  a  year,  and  which  I  ordered  him  to 
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continue.  I  found  in  the  pharyngo-nasal  space  several  patches  of  severe 
ulceration,  although  the  bone  seemed  unaffected.  Cleansing  and  cica- 
trization appeared  to  set  in  under  local  applications,  when,  after  only 
a  few  weeks'  treatment,  after  an  exposure,  he  was  one  night  taken  with 
what  he  called  one  of  his  old  ear-attacks.  This  he  ascribed  at  first  to 
a  very  forcible  blowing  of  his  nose,  but  afterwards  to  too  severe  a  use  of 
the  douche.  My  own  belief  is  that  he  was  out  on  a  spree  that  night, 
and  did  not  know  what  he  had  done.  This  was,  however,  the  first 
attack  of  otitis  he  had  had  during  the  year  of  using  the  douche,  while 
he  had  had  them  previously.  I  passed  him  from  my  care  to  that  of 
Prof.  Holcomb,  who  attended  him  during  a  most  severe  purulent  otitis, 
requiring  abscess-opening  in  the  mastoid  region,  etc. 

III.  Mr.  E.,  set.  32  years,  came  to  me  with  large  syphilitic  ulcers  in 
the  mouth,  involving  especially  the  tonsil  and  both  the  anterior  and 
posterior  arches  of  the  palate  on  the  left  side,  which  ulcers,  under  gene- 
ral antisyphilitic  treatment  and  local  applications,  rapidly  cicatrized  so 
as  to  be  perfectly  healed  in  about  six  weeks.  But  he  had  had  scarlet 
fever  three  times  in  his  life,  and  from  childhood  his  ears  had  troubled 
him  from  time  to  time.  In  addition,  catarrh  of  the  pharyngo-nasal 
space  is  quite  prevalent  in  his  family,  I  having  treated  his  sister  for 
this  affection,  and  he  himself  and  other  members  suffering  from  it.  I 
recommended  him  to  use  the  douche  as  a  palliative,  and  soon  after  I 
had  dismissed  him  from  treatment  of  his  mouth,  he  sent  for  me  one 
evening  on  account  of  a  pain  in  his  ear  caused  by  the  use  of  the  douche 
with  cold  water,  and  the  neglect  of  his  usual  precautions.  This  was  in 
winter,  and  the  water  quite  cold.  I  placed  him  under  the  care  of  Prof. 
Knapp,  and  this  is  the  case  reported  in  these  Archives,  No.  2,  p.  366, 
in  connection  with  which  Prof.  Knapp  made  those  beautiful  observa- 
tions on  the  perception  of  double  tones,  or  (i  diplacusis  binauricularis," 
as  he  proposes  the  disease  should  be  called. 

IY.  Mrs.  B.  had  long  been  suffering  from  follicular  disease  of  the 
whole  pharyngo-pulmonary  mucous  membrane,  and  also  from  slight 
nasal  catarrh,  and  increasing  difficulty  of  hearing.  From  time  to  time 
she  had  purulent  discharge  from  the  ears,  and  her  inembrame  tympanorum 
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were  found  perforated.  During  a  long  course  of  treatment  I  tried 
several  times  to  get  her  used  to  the  nasal  douche,  but  after  using  it  a 
little  while  it  would  cause  so  much  irritation  in  the  neighborhood  of 
the  Eustachian  tubes  that  it  had  to  be  discontinued.  Whenever  she 
could  get  the  liquid  to  come  out  of  the  outer  ears  she  could  bear  it  best. 

Other  patients  have  occasionally  complained  of  un- 
pleasant sensations  in  the  ears,  particularly  on  using  the 
douche  awkwardly,  but  in  only  the  four  cases  mentioned 
have  such  symptoms  amounted  to  anything  severe,  or 
lasted  longer  than  from  half  an  hour  to  a  few  hours.  It 
is  remarkable  that  I  have  never  seen  any  severe  ear 
symptoms  follow  the  douche  in  children,  although  I  have 
employed  it  from  the  age  of  six  years  upward,  and  in 
one  case  at  the  age  of  four  years.  With  that  one 
exception,  I  have  always  used,  in  children  younger 
than  six  years,  the  Davidson  or  another  syringe  through 
the  nose  from  the  front.  In  addition  to  these  sixteen  hun- 
dred, a  large  number  of  persons  whom  I  have  never  seen 
as  patients  have  learned  the  regular  use  of  the  douche 
from  these.  Nasal  and  post-nasal  catarrh  is  very  com- 
mon in  this  country,  and  unless  particularly  trouble- 
some, it  is  not  brought  directly  to  the  notice  of  the 
physician,  although  the  sufferers  are  anxious  enough  to 
do  something  for  palliation,  and  many  members  of  families 
so  situated  that  they  cannot  obtain  regular  treatment,  or 
who  are  constantly  exposed  to  the  causes  of  catarrhal  af- 
fections, use  the  douche  by  themselves ;  and,  strange  as  it 
may  appear,  1  know  of  households,  the  unaffected  mem- 
bers of  which  have  adopted  the  occasional  use  of  the 
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douche  as  a  matter  of  cleanliness  and  toilet.  Yet  from 
this  additional  large  though  uncertain  number  I  have 
never  heard  of  any  case  in  which  bad  symptoms  followed 
the  use  of  the  douche. 

To  my  certain  knowledge,  some  have  continued  it  once 
or  twice  daily  for  a  number  of  years,  neglecting  it,  per- 
haps, not  more  than  half  a  dozen  times  a  year;  and  many 
have  for  months  and  months.  This  is  my  answer  to  Prof. 
Koosa's  statement  (Archives,  p.  363)  :  "I  have  seen  few 
cases  where  the  use  of  the  douche  could  be  tolerated  for 
any  length  of  time.  Its  daily  employment  is  very  often 
attended  with  great  discomfort." 

Dr.  J.  Solis  Cohen,  of  Philadelphia,  has  informed  me 
that  his  experience  corresponds  with  mine. 

I  have  insisted  upon  the  harmlessness  of  the  nasal 
douche  when  properly  employed.  Of  course  it  may  do 
harm  when  improperly  used.  But  it  need  not  be  sup- 
posed that  the  necessary  precautions  are  complicated  or 
difficult  to  take.  On  the  contrary,  they  are  so  simple 
that  they  can  be  safely  left  to  patients  after  they  are 
made  to  understand  them.  Without  discussing  the 
method  fully,  or  the  various  medicinal  solutions,  I  will 
speak  only  of  three  or  four  points  which  apply  to  the 
douche  when  used  for  general  rinsing,  viz.  :  1.  Ordinary 
water,  even  distilled  water,  does  not  act  so  soothingly  or 
indifferently  as  water  containing  a  teaspoonful,  or  a  little 
more,  of  common  salt  to  the  pint.  2.  The  temperature 
must  be  nearly  that  of  blood-heat,  though  warmer  solu- 
tions are  frequently,  though  not  always,  well  borne ;  cold 
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liquids  hardly  ever  are.  3.  Involuntary  swallowing 
during  the  operation  must  he  prevented,  therefore,  the 
mouth  must  always  be  opened,  and  the  tongue  should 
be  held  outside  of  the  open  mouth  by  the  hand,  covered 
with  a  towel,  glove,  or  the  like;  if  liquid  comes  into  the 
throat,  which  is  to  be  swallowed  or  ejected,  the  operation 
must  be  interrupted  ;  and,  4.  The  pressure  must  be  but 
slight  at  first,  i.  &,  the  vessel  containing  the  liquid  must 
not  stand  too  high-  above  the  level  of  the  nostril,  but 
may  be  gradually  raised. 

If  it  be  deemed  necessary  to  analyze  the  cases  of  acci- 
dent published,  it  may  be  seen  that  Roosa's  case  is  un- 
certain. Knap})'-  ease  i-  one  of  my  four  :  the  medical 
student  "  neglected  to  open  his  mouth  as  widely  as 
usual,  a  drop  trickled  down  the  throat,  and  involuntary 
swallowing  took  place ; "  and  Pardee's  other  case  rests 
only  upon  "the  intelligent  and  straightforward  statement 
of  the  patient,"  and  also  leaves  it  uncertain  whether 
the  douche  was  properly  used  or  not.  My  cases,  besides 
being  so  small  a  percentage,  explain  themselves. 

That  the  douche  is  but  one  means,  and  not  to  take  the 
place  of  other  means,  in  the  hands  of  the  physician,  I 
presume  I  need  hardly  add.  The  only  point  1  wanted 
to  make  is,  that  the  douche,  so  far  as  it  goes,  is  both 
efficient  and  safe. 
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TWO  CASES  OF  EMPHYSEMA  OF  THE  ORBIT,  EYELIDS, 
AND  ADJACENT  PARTS. 

Reported  by  Dr.  E.  GRUEXINTG,  of  New  York, 

Assistant  Surgeon  to  the  Xew  York  Ophthalnuc  and  Aural  Institute. 


Case  I. — Emphysema  of  the  Orhit  and  Eyelids. — Exophthcdmus. 

August  Stark,  30  years  of  age,  received  a  severe  blow  on  the  left  side 
of  bis  forehead,  on  the  evening  of  August  29th,  1870.  He  did  not  feel 
mucb  pain  at  tbe  time,  and  slept  well  all  nigbt.  On  waking  next  morn- 
ing be  found  tbe  left  upper  eyelid  somewhat  swollen  and  bloodshot. 
While  washing  bis  face  be  drew  up  some  water  through  tbe  nostrils 
and  then  blew  his  nose,  whereupon  the  right  eyeball  protruded,  and  both 
eyelids  swelled  considerably.  He  suffered  no  pain.  Tbe  patient  came 
to  tbe  clinic  that  very  day — eighteen  bours  after  be  bad  received  tbe 
injury.  On  examination,  the  right  upper  and  lower  eyelids  were  very 
mucb  distended  ;  tbe  palpebral  fissure  was  closed.  By  voluntary  efforts 
the  patient  was  unable  to  open  tbe  eye.  Tbe  swelling  was  soft  and 
elastic,  not  tender  to  the  touch,  and  yielded  an  emphysematous  crack- 
ling on  palpation.  The  left  superciliary  region  was  also  swollen,  but  here 
tbe  tumor  was  tender  and  resistant  to  the  touch,  the  tenderness  being 
intense  over  the  supra-orbital  notch.  Tbe  left  upper  lid  was  perfectly 
movable.  By  snuffing,  tbe  patient  drew  coagulated  blood  from  tbe 
posterior  nasal  region.  On  separating  forcibly  tbe  lids  of  tbe  right  eve 
the  globe  was  seen  to  protrude,  its  cornea  occupying  a  lower  plane  than 
that  of  the  left  eye.  Crossed  diplopia  appeared  in  tbe  whole  extent  of 
tbe  visual  field.    Beyond  tbe  horizontal  plane  the  images  showed  both 
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a  lateral  and  vertical  separation.  With  the  ophthalmoscope  no  lesion 
of  the  interior  of  the  eye  could  be  detected.  Vision  was  perfect  with 
either  eye. 

The  patient  was  advised  to  apply  compresses,  dipped  in  tincture  of 
arnica,  over  the  swelling ;  to  refrain  from  blowing  his  nose,  and  to  come 
back  the  following  day.  He  did  not  return,  most  probably  on  account 
of  the  rapid  diminution  of  the  swelling. 

Case  II. — Emphysema  of  the  Eyelids  and  Adjacent  Parts. 

John  Sclmeyder,  aged  35,  on  being  admitted  into  the  New  York 
Ophthalmic  and  Aural  Institute,  January  5,  1871,  gave  the  following 
history  :  Four  days  before,  he  had  jumped  from  a  railroad  carriage  in 
motion,  fallen,  struck  the  right  side  of  his  forehead,  and  become  uncon- 
scious. He  regained  his  senses  after  fifteen  minutes,  and  then  found 
that  both  lids  of  the  right  eye  were  enlarged  to  such  an  extent  as  to 
cover  the  globe  completely.  His  face  and  clothes  were  stained  with 
blood,  which  could  be  traced  from  the  nostrils.  He  then  blew  his  nose, 
and  experienced  a  peculiar  creeping  and  painful  sensation  over  the  right 
temple  and  behind  the  corresponding  ear,  and  at  the  same  time  noticed 
that  his  eyelids  had  become  still  more  enlarged,  and  the  neighboring 
parts  considerably  distended. 

On  examination,  four  days  after  the  accident,  the  lids  of  the  right 
eye  were  tense  and  shining,  and  projected  beyond  the  superciliary  ridge. 
They  were  immovable  by  a  voluntary  effort,  but  permitted  a  forcible 
separation  of  about  1"'.  The  temporal  and  post-aural  regions  also  ex- 
hibited a  swelling,  the  measurements  of  which  were  taken  as  follows  : — 
Antero-posterior  diameter  extending  from  the  outer  commissure  to  a 
point  behind  the  auricle  =  4";  Vertical  diameter  extending  upward 
from  the  middle  of  the  right  zygomatic  arch  =  2";  Summit,  situated 
midway  between  the  outer  border  of  the  orbit  and  the  auricle,  project- 
ing beyond  the  surface  of  the  temple  =  f".  The  skin  of  the  parts 
was  not  discolored,  and  its  temperature  not  perceptibly  increased.  On 
palpation  an  emphysematous  crepitation  was  distinctly  felt  everywhere. 
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The  patient  complained  of  no  pain,  except  when  pressure  was  made  at 
the  inner  canthus. 

A  compressive  bandage  was  applied  over  the  swelling,  and  the  patient 
told  to  abstain  from  blowing  his  nose.  After  four  days  the  swelling 
had  disappeared,  and  the  patient  was  discharged  cured. 

Cases  of  emphysema  of  the  eyelids  and  their  neigh- 
boring parts,  occasioned  by  a  fracture  of  the  inner  wall 
of  the  orbit,  are  sufficiently  rare  to  warrant  their  publi- 
cation. The  diagnosis  of  this  condition  is  readily  made, 
when  the  unmistakable  crepitation  is  felt.  The  injury 
received,  and  the  sudden  appearance  of  the  swelling  after 
an  expiratory  effort  with  mouth  and  nostrils  closed,  also 
serve  to  confirm  the  diagnosis.  In  the  cases  under  con- 
sideration  the  fracture  of  the  inner  wall  of  the  orbit  must 
have  been  produced  by  contrecoup.  The  injury  was  in- 
flicted at  a  distance  from  the  seat  of  the  fracture,  and  the 
soft  parts  covering  the  latter  showed  no  signs  of  direct 
violence.  From  the  existence  of  exophthalmos  in  the 
first  case  we  may  infer  that  the  fracture  implicated  the 
posterior  portion  of  the  inner  wall  of  the  orbit — the  os 
planum  of  the  ethmoid.  As  to  the  second  case,  the  seat 
of  fracture  would  most  probably  have  been  found  more 
anteriorly,  perhaps  in  the  lachrymal  bone.  A  remarkable 
feature  of  this  case  was  the  considerable  extent  of  the 
emphysema. 

The  treatment  of  such  cases  is  very  simple.  A  com- 
pressive bandage  should  be  applied  over  the  swelling, 
and  the  patient  directed  to  refrain  from  blowing  his  nose. 
The  observance  of  this  restriction  will  generally  prove 
sufficient  to  effect  a  cure  within  a  few  days. 
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CONTRIBUTIONS  TO  THE  CLINICAL  HISTORY  OF  INJURIES 
OF  THE  EYEBALL  AND  ITS  SURROUNDINGS. 

By  De.  JOSEPH  AUB, 

Assistant  Surgeon  to  the  New  York  Ophthalmic  and  Aural  Institute. 

L 

Unsuspected  presence  of  a  Foreign  Body  near  the  Apex  of  the  Orbit — 
Successful  Removal  three  iveeks  after  the  injury. 

Mr.  P.,  aged  24,  was  struck,  October  4th,  1869,  in  the  left  eye  by  a 
spike  discharged  frr ni  an  air-gun  held  at  a  distance  of  3'  from  his  face. 
The  eye  immediately  discharged  much  fluid  and  was  very  painful.  The 
lids  were  greatly  swollen  and  sight  was  reduced  to  perception  of  light. 
Mr.  P.  and  the  bystanders  asserted  that  the  projectile,  after  striking  the 
eye,  was  thrown  off  and  lost.  Cold  applications  were  made  for  two  days 
to  reduce  the  swelling,  but  without  success.  I  was  called  to  see  him 
two  days  after  the  injury.  I  found  the  lids  very  much  swollen;  the 
conjunctiva  was  very  much  injected  and  chemosed;  a  portion  of  the 
conjunctiva  was  protruding  between  the  partially  closed  lids.  On  sep- 
arating the  lids  with  Desmarres'  elevateurs  I  found  a  large  perforating 
wound  of  the  cornea.  Some  remnants  of  the  cornea,  which  were  puru- 
lently  infiltrated,  were  still  visible,  and  were  in  part  covered  by  the  iris 
which  was  turned  back  over  them.  No  trace  of  the  lens  was  to  be  seen. 
The  vitreous  had  almost  entirely  escaped,  and  the  vitreous  space  was 
filled  with  a  dirty  yellowish  mass,  mixed  with  what  seemed  to  be  short 
hairs.  Future  examination,  however,  proved  that  these  were  woollen 
fibres.  Warm  applications  were  ordered  to  accelerate  the  suppurative 
process,  since  all  hope  of  saving  the  eye  was  gone.    Morphine  was  given 
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internally  and  also  hypodermically,  to  still  the  pain.  I  saw  the  patient 
every  other  day  for  two  weeks  ;  suppuration  was  progressing  favorably, 
and  at  the  end  of  this  time  the  lids  had  become  reduced,  the  chemosis 
of  the  conjunctiva  was  almost  gone,  and  the  eyeball  was  shrunk  to  about 
one-half  its  original  size.  The  pus  which  had  been  discharged  during 
these  two  weeks,  however,  had  continually  an  admixture  of  these  woollen 
fibres,  so  that  1  concluded,  notwithstanding  the  assertion  of  the  patient 
to  the  contrary,  that  the  projectile  was  still  in  the  eye  or  orbit.  The 
most  careful  examination  of  the  eye  with  a  probe  led  to  no  corrobora- 
tion of  my  opinion.  Seventeen  days  after  the  injury  the  patient  came 
to  the  New  York  Ophthalmic  and  Aural  Institute,  and  another  careful 
examination  was  made.  The  eyeball  was  now  reduced  to  about  one- 
third  its  normal  size,  and  was  pressed  towards  the  upper  and  inner  por- 
tion of  the  orbit.  A  small  opening  in  the  conjunctiva  gave  free  exit  to 
the  pus  from  the  orbit,  which  was  still  mixed  with  the  woollen  threads. 
After  carefully  probing,  Dr.  Knapp  found  a  hard  substance  at  the  outer 
and  lower  portion  of  the  orbit  near  its  apex.  It  proved  to  be  encapsuled 
and  firmly  adherent  to  these  parts.  Three  days  after  a  second  exam- 
ination was  made,  and  the  presence  of  the  hard  body  being  corroborated, 
its  removal  was  decided  upon. 

The  patient  was  anaesthetized,  and,  after  making  the  conjunctival 
opening  larger,  the  foreign  body  was  loosened  from  its  adhesions  and  ex- 
tracted with  a  pair  of  forceps.  The  wound  continued  suppurating  for  four 
days  after  the  removal,  and  tj^en  closed  permanently.  The  patient  has 
now  a  very  good  stump,  and  bears  an  artificial  eye  with  ease.  The  pro- 
jectile measured,  from  the  point,  which  was  cast-steel,  to  the  end 
of  the  still  remaining  woollen  fibres,  2\  mm.,  and  in  its  widest  part 
6  mm.    Its  original  length,  with  the  woollen  fibres  intact,  was  32  mm. 

The  projectile  must  have  pierced  the  cornea,  all  the  refracting  media 
and  the  sclerotic,  and  lodged  with  its  point  in  the  orbit,  the  posterior 
scleral  wound  being  filled  up  by  the  end  of  the  woollen  fibres.  As  sup- 
puration progressed  and  the  eyeball  shrank,  the  anterior  and  posterior 
scleral  wounds  became  closed  and  the  pus  formed  an  exit  through  the 
conjunctiva,  pushing  the  eyeball  aside. 
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This  case  seems  of  practical  importance,  showing  the 
necessity  of  a  careful  examination  of  the  entire  orbit, 
even  if  the  patient  asserts  that  the  foreign  body  came  out 
and  the  symptoms  of  irritation  diminish  in  such  a  man- 
ner as  to  render  his  assertion  probable.  We  may  urge 
this  precaution  so  much  the  more,  as  cases  are  on  record 
in  which  foreign  bodies  lodged  unsuspected  behind  the 
eyeball  in  the  orbit,  and  caused  death  by  producing  puru- 
lent basilar  meningitis,  continued  from  the  orioiual  focus 
of  the  suppuration  at  the  apex  of  the  orbit. 

II. 

Two    Cases  of  Traumatic  Suppurative  Choroiditis,  one  ending  in 
Recovery,  the  other  in  Destruction  of  Sight. 

'  G.  S.,  aged  20,  came  to  the  N.  Y.  Ophthalmic  and  Aural  Institute, 
on  the  10th  of  September,  1870.  He  was  struck  on  the  outer  side  of  the 
right  eye,  two  days  previous,  by  a  piece  of  steel.  A  portion  of  the  steel 
was  removed  at  the  time,  but  there  was  still  a  piece  remaining.  He 
had  great  pain  in  the  eye  during  the  night,  no  sleep  and  some  fever. 
The  eye  showed  some  swelling  of  the  conjunctiva,  especially  over  the 
tendon  of  the  external  rectus  muscle,  where  a  small  piece  of  steel  was 
still  situated.  This  was  immediately  removed.  At  the  outer  side  of 
the  cornea,  a  large  ulcer  was  to  be  seen  with  clear  edges.  Circumcor- 
neal  injection  was  well  marked.  Iris  was  swollen,  and  purulently  in- 
filtrated, pupil  narrow  and  hypopion  in  the  anterior  chamber.  An  ex- 
udation in  the  pupillary  space  prevented  an  examination  of  the  details 
of  the  fundus.  Sight  was  reduced  to  countiDg  fingers  in  one  foot  dis- 
tance. F.  was  entire.  The  patient  was  admitted  to  the  Institution. 
Six  leeches  were  applied  to  the  temple.  A  four-grain  solution  of  atro- 
pine was  instilled  into  the  eye  every  hour  and  an  aperient  remedy 
given.  The  patient  was  somewhat  improved  next  day,  and  the  pupil 
partially  dilated.    The  day  following,  however,  he  had  more  fever,  the 
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eye  was  more  injected,  and  the  chemosis  increased.  Pupil  was  more 
contracted,  the  iris  more  swollen,  and  the  anterior  chamber  diffusedly 
opaque.  Hypopion  had  increased  in  size.  Treatment  being  still  con- 
tinued, the  patient's  condition  commenced  to  improve  on  the  4th  day 
after  his  admission  to  the  hospital.  Pupil  commenced  dilating;  the 
turbidity  of  the  contents  of  the  anterior  chamber  was  diminished.  The 
chemosis,  however,  increased,  as  also  the  swelling  over  the  tendon  of  the 
external  rectus.  But  very  limited  movements  outwards  were  possible. 
Through  the  now  partially  free  pupil,  the  fundus  could  be  seen  to  be 
covered  in  its  outer  and  lower  portions  by  a  yellowish  exudation,  which 
could  be  clearly  demonstrated  by  oblique  light.  F.  was  imperfect  in 
portions  corresponding  to  the  exudation.  The  following  day  the  swell- 
ing over  the  external  muscle  had  increased,  and  at  its  summit  a  small 
black  spot  made  its  appearanoe,  which  proved  to  be  the  end  of  a  piece 
of  steel  perforating  the  coats  of  the  eye.  It  was  seized  with  a  pair  of 
forceps  and  removed.  Its  length  was  2'"  and  its  width  lr/'.  From  this 
day  the  eye  improved.  The  swelling  of  the  conjunctiva  gradually  sub- 
sided. Ulcer  of  cornea  healed  rapidly.  Movements  outwards  were 
again  possible.  The  pupil  became  ad  maximum  dilated.  The  hypopion 
in  the  anterior  chamber  disappeared,  and  at  the  same  time  the  exuda- 
tion in  the  fundus  became  gradually  absorbed.  Vision  improved  rapid- 
ly, so  that  on  the  eleventh  day  after  the  injury  the  patient  counted 
fingers  in  fifteen  feet,  and  the  visual  field  was  again  entirely  restored. 
S.  was  then  discharged  from  the  hospital.  One  month  after  the  injury, 
S=f  {J,  and  with  some  exertion  the  patient  could  read  Jaeger  1%  in 
10". 

A  marked  contrast  to  the  favorable  termination  of  the 
preceding  case  is  furnished  by  the  following : — 

George  McG.,  aged  34,  carpenter  by  trade,  was  struck,  October  2 2d, 
by  a  nail,  on  the  inner  surface  of  the  left  eye,  about  2'"  behind  the  cor- 
neo-scleral  margin,  causing  a  ragged  perforating  wound  of  the  sclerotic 
and  inner  membranes.  About  one  hour  after  the  accident,  he  presented 
himself  at  the  clinic  and  was  examined  by  Dr.  Gruening,  who  advised 
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him  to  enter  the  hospital  and  submit  to  treatment.  At  this  examina- 
tion his  vision  was  pretty  good,  and  F.  was  perfect,  but  he  complained 
of  great  pain  and  intolerance  of  light.  Since  the  patient  refused  to 
enter  the  hospital,  he  was  advised  by  the  doctor  to  have  leeches  applied 
to  the  temple,  to  make  instillations  of  atropine  every  two  hours,  and  to 
remain  in  bed,  and  in  a  darkened  room.  He  was  asked  to  show  himself 
again  on  the  third  day  following.  The  eye  then  presented  the  follow- 
ing appearance  :  Lids  normal,  eyeball  slightly  injected  and  somewhat 
chemosed ;  cornea  and  ant.  chamber  as  well  as  the  lens  perfectly  clear. 
Iris  healthy,  and  the  pupil  fully  dilated.  The  external  wound  was 
covered  with  conjunctival  tissue.  From  the  inner  surface  of  the  per- 
forating wound  yellowish  bands  were  seen  stretching  in  all  directions 
through  the  vitreous  body.  Vision  was  reduced  to  the  perception  of 
light.  F.  was  wanting  outwards.  The  prognosis  as  to  sight  was  very 
bad.  The  patient  was  told  that  the  eye,  if  allowed  to  remain,  would 
undoubtedly  undergo  a  panophthalinitic  process,  and  then  shrink,  no 
sight  remaining,  and  the  choice  was  left  to  him  to  have  it  removed  or 
not.  He  preferred  the  latter.  The  lids  became  swollen,  eye  injected 
and  chemosed,  the  chemosed  portion  protruding  between  the  lids ;  in 
short,  the  suppurative  process  took  its  usual  course  until  the  twentieth 
day  after  the  injury,  when  Dr.  Knapp  made  a  paracentesis  of  the  vitre- 
ous chamber,  for  the  purpose  of  relieving  the  intense  pain  caused  by 
the  increased  tension.  The  relief  was  almost  instantaneous,  and  from 
this  time  on  the  more  violent  symptoms  abated.  The  eye  gradually  became 
smaller,  and  at  the  present  time,  two  months  after  the  injury,  it  is  about 
one-half  its  usual  size.  Cornea  and  anterior  chamber  as  well  as  the  lens 
are  clear.  The  pupil  is  large,  and  the  iris  becoming  atrophic.  The  eye  is 
entirely  free  from  any  irritation  whatever.    No  perception  of  light. 

in. 

A  Case  of  Rupture  of  the  Choroid  at  the  Macula  Lutea,  of  the  Choroid 
and  Retina  at  the  Ora  /Serrata,  and  of  the  Posterior  Capside  of  the 
Lens. 

John  D.  H,  aged  14,  consulted  me  June  15th,  1870.  On  the  7th  in- 
stant a  piece  of  wood,  thrown  with  considerable  force,  struck  his  left 
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eye,  at  the  outer  side,  causing  an  immediate  swelling  of  the  eyelids  and 
inflammation  of  the  eyeball,  combined  with  great  pain.  Cold  applica- 
tions were  immediately  made,  and  the  day  following  he  was  enabled  to 
open  the  eyelids.  The  eyeball  was  still  very  red,  and  vision  was  re- 
duced to  the  perception  of  light.  Under  the  constant  use  of  cold  appli- 
cations the  external  symptoms  were  reduced,  and  when  brought  to  me 
the  eye  presented  the  following  state : — Upper  lid  slightly  swollen  and 
heavy  ;  eyeball  white.  Focal  illumination  shows  the  cornea  and  ante- 
rior chamber  to  be  clear  and  the  iris  normal  in  color  and  glistening,  but 
reacting  very  slowly  to  light.  The  anterior  capsule  and  the  substance 
of  the  lens,  as  far  as  can  be  demonstrated  by  oblique  light,  seem  also  to 
be  clear.  Ophthalmoscopic  examinations,  however,  showed  an  opacity 
of  the  lens  at  its  posterior  pole,  and  the  vitreous  so  diffusedly  opaque 
as  to  render  an  examination  of  the  fundus  oculi  impossible.  After 
dilating  the  pupil  with  atropine  I  observed  that  the  opacity  at  the 
posterior  pole  of  the  lens  was  due  to  a  rupture  of  the  posterior  capsule 
and  a  commencing  opacification  of  the  lens-fibres.  In  the  vitreous 
body  I  could  see  several  floating  particles,  evidently  coagulated  blood, 
and  at  the  anterior  portion  of  the  fundus,  to  the  extreme  left,  a  dark 
mass  was  distinguished,  one  end  of  which  floated  freely  in  the  vitreous 
whilst  the  other  end  was  attached  to  the  fundus  in  that  region.  Other 
details  of  the  background  could  not  be  observed.  Vision  was  reduced 
to  counting  fingers  at  a  distance  of  6"  in  the  lower  and  outer  portion  of 
the  visual  field.  I  ordered  six  leeches  to  be  applied  to  the  temple  and 
the  bleeding  to  be  kept  up  for  two  hours  ;  instillation  of  a  four-grain 
solution  of  atropine  three  times  daily ;  and  inunctions  with  mercurial 
ointment,  combined  with  some  extract  of  opium,  in  the  forehead  and  tem- 
ple twice  daily.  The  patient  was  told  to  remain  quietly  in  a  darkened 
room,  and  to  show  himself  again  in  one  week. 

June  21st,  two  weeks  after  the  accident,  pain  had  ceased.  Eyeball 
was  white.  Pupil  was  fully  dilated.  The  opacity  of  the  lens  was 
somewhat  increased  in  size,  and  the  lens-fibres  seemed  to  be  protruding 
into  the  vitreous  space  and  thereby  increasing  the  rupture  of  the  pos- 
terior capsule.    Ophthalmoscopic  examination  shows  the  vitreous  body 
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less  opaque,  the  floating  particles,  with  the  exception  of  the  dark  mass 
seen  at  the  former  examination  attached  to  the  fundus,  were  reduced  in 
size.  This  dark  mass,  which  proved  to  be  coagulated  blood,  had  de- 
tached itself  from  the  fundus,  and,  floating  about  in  the  vitreous,  at  times 
completely  obscured  vision.  The  papilla  could  be  plainly  seen.  The 
inner  half  was  normal,  whilst  the  outer  half  was  covered  by  a  thin  layer 
of  blood  extending  towards  the  macula  lutea.  Between  the  papilla  and 
the  fovea  centralis  one  large  patch  of  bloocl  was  situated,  whilst  below 
the  papilla  were  several  smaller  clots  lying  along  the  course  of  the  ves- 
sels. At  the  macula  lutea  itself  was  another  collection  of  blood  which 
did  not  seem  to  have  any  direct  connection  with  the  blood  at  the  papilla. 
At  the  anterior  and  outer  portion  of  the  fundus,  at  the  junction  of  the 
choroid  proper  with  the  ciliary  portion  of  the  uveal  tract,  a  gap  was 
seen  extending  upwards  and  backwards.  The  borders  of  this  gaping 
portion  were  lined  with  pigment.  The  rest  of  the  fundus  was  normal 
in  appearance.    Vision  had  increased  to  F.  the  same.  Treatment 

was  continued  in  the  same  manner.  The  fundus  gradually  became 
more  clearly  visible,  and  as  the  blood  became  absorbed,  an  isolated  rup- 
ture of  the  choroid,  having  two  onsets  above  and  three  below,  could  be 
seen  in  the  region  of  the  macula.  The  borders  were  lined  with  pigment 
and  sharply  defined;  The  blood-clot  at  the  outer  side  of  the  papilla  had 
become  absorbed,  leaving  a  white  atrophic  patch  in  the  fundus,  between 
the  papilla  and  the  macula.  The  rupture  of  the  anterior  portion  of  the 
fundus  was  now  filled  with  cicatricial  tissue,  the  borders  being  still 
lined  with  pigment.  S.  was  increased  to  »f¥.  F.  the  same  as  before. 
The  opacity  of  the  posterior  portion  of  the  lens  gradually  increased 
from  this  time  until  the  10th  of  October,  thereby  impairing  sight  until 
it  was  reduced  to  the  perception  of  light.  Discision  was  then  made 
without  any  inflammation  following,  and  a  good  portion  of  the  lens 
absorbed.  On  the  3d  of  November  the  lens  was  again  punctured.  The 
opening  of  the  capsule  was  somewhat  larger  this  time,  and  some  reaction 
followed  on  the  part  of  the  iris.  The  patient  recovered,  however, 
within  five  days,  with  one  synechia  at  the  upper  and  outer  portion.  The 

lens  had  become  so  much  absorbed  as  to  allow  of  some  sight.  He 
13 


194 


counted  fingers  at  2'  in  the  outer  and  lower  portion  of  visual 
field. 

Absorption  of  the  lens  matter  progressed  favorably,  and  on  the  14th 
of  March,  1871,  the  eye  presented  the  following  appearance:  Eyeball 
white,  cornea  clear,  pupil  irregularly  dilated,  owing  to  two  posterior 
synechia?,  one  in  the  upper  and  outer  and  the  other  in  the  lower  and 
outer  quadrant.  The  pupillary  space  was  filled  with  the  opaque  capsule 
which  admitted  light  through  a  very  small  central  opening.  Vitreous 
was  slightly  opaque;  no  details  of  the  fundus  could  be  seen.  S^-^-q. 

It  was  determined  to  enlarge  the  central  opening  of  the  capsule, 
which  was  done  in  the  following  manner:  A  needle  for  the  laceration 
of  capsular  opacities  was  passed  through  the  cornea  at  the  inner  end 
of  the  horizontal  meridian,  and  pushed  forward  through  the  opening  in 
the  secondary  cataract.  A  similar  needle  was  then  passed  through  the 
cornea  at  the  outer  end  of  the  horizontal  meridian.  The  last  needle  was 
also  passed  through  the  small  opening  in  the  capsule  in  such  a  manner 
as  to  cross  the  first  needle  almost  at  a  right  angle.  The  needles  were 
then  separated,  thereby  forcibly  dilating  the  opening  and  leaving  a  large 
and  clear  central  pupil.  Very  little  reaction  followed  this  operation, 
and  patient  was  discharged  in  four  days.  Patient  can  now  count  fingers 
in  12'  in  the  lower  and  outer  portion  of  visual  field. 

This  case  is  of  special  interest,  since  it  is  the  only  one 
on  record  in  which  a  simultaneous  rupture  of  the  choroid 
at  the  macula  and  at  the  periphery  existed.  That  the 
retina  and  choroid  were  torn  at  the  ora  serrata  is  proven 
by  the  fact  that  the  choroidal  hemorrhage  escaped  freely 
into  the  vitreous  and  left  no  blood  collected  between  the 
choroid  and  retina.  The  rupture  at  the  macula  can  only 
be  accounted  for  by  contre-coup,  whilst  the  rupture  at 
the  periphery  and  of  the  posterior  lens-capsule  must 
be  accepted  as  the  direct  effect  of  the  injury.  That  the 
entire  upper  and  inner  part  of  the  visual  field  should  be 
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wanting  ia  explained  by  the  inflammatory  changes  in  the 
retina,  which  usually  follow  choroidal  rapture,  and  in 
which  occasionally  the  entire  thickness  of  the  retina  be- 
comes implicated.  The  rapture  being  at  the  macula 
lutea.  all  that  portion  of  the  retina  to  the  outer  side  be- 
came  affected  by  the  inflammatory  process,  and  vision  in 
the  corresponding  portion  of  the  visual  field  was.  in  con- 
sequence thereof,  lost. 

IV 

Traumatic  Dislocation  of  the  Crystalline  Lens  into  the  'Vitreous 
Chamber,  with  Preservation  of  Good  Sight. 

Agnes  L.,  aged  7 '2,  came  to  the  clinic  in  May.  1870.  She  says  that 
about  two  years  previous  she  was  struck  by  a  piece  of  wood  on  the 
upper  lid  of  the  right  eye.  The  eye  was  immediately  much  inflamed 
and  swollen,  and  to  relieve  this  she  made  cold  applications.  Vision  was 
reduced  to  perception  of  light,  in  which  state  it  remained  for  three 
months.  Then  the  sight  commenced  to  improve,  and  has  continued  so 
doing  up  to  the  present  time.  She  can  at  present  distinguish  objects  at  a 
pretty  good  distance,  and  counts  fingers  in  six  feet.  The  left  eye  had  been 
used  for  reading  and  sewing  until,  within  three  months,  the  sight  com- 
menced failing,  and  has  been  decreasing  ever  since.  She  came  to  inquire 
whether  anything  could  be  done  to  improve  the  sight  of  the  injured  eye. 

Examination  of  the  left  eye  showed  an  immature  cataract  with  good 
visual  field,  and  S.  =  ofo-  The  right  eye  was  free  from  aU  inflammatory 
symptoms.  The  cornea,  as  well  as  the  anterior  chamber,  clear;  pupil 
large  ;  iris  healthy,  but  tremulous.  The  ophthalmoscopic  examination 
showed  no  opacity  of  the  vitreous  body.  At  the  bottom  of  the  fundus, 
which  was  normal  in  all  other  portions,  a  round  semi-transparent  body  was 
seen,  which  seemed  to  be  attached  anteriorly  to  the  ciliary  body  and  in- 
feriorly  to  the  retina.  It  was  retained  in  its  position  by  these  attach- 
ments, no  matter  how  much  or  how  rapidly  the  eye  was  moved.  This 
proved  to  be  the  crystaUine  lens,  which  had  been  dislocated  into  the 
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vitreous  body  by  the  injury  two  years  previously,  during  which  time, 
however,  it  had,  at  least  partially,  retained  its  transparency,  allowing 
that  portion  of  the  fundus  on  which  it  rested  to  be  illuminated  by  light 
passing  through  it.    The  tension  of  the  eyeball  was  normal. 

On  testing  the  eye  with  strong  convex  glasses  we  found  S.with  convex 
3J  =  f^,  and  the  patient  could  read  Jaeger  1  with  convex  2\  fluently  in 
eight  inches.  These  glasses  were  accordingly  ordered,  and  rendered  vision 
excellent  in  the  eye  which  the  patient  had  formerly  considered  useless. 

v. 

Eye  Hurt  by  a  Gunshot — JVo  Perceptible  Lesion — Remarkable  Disturb- 
ance of  Sight — Perfect  Recovery. 
H.  W.,  aged  35,  consulted  me  November  28th.  He  states  that  on 
Thanksgiving  Day,  whilst  on  a  hunting  expedition  with  some  friends,  the 
gun  of  one  of  the  party  standing  at  some  distance  from  him  was  acciden- 
tally discharged,  several  of  the  shot  striking  his  left  eye  and  the  surround- 
ing parts.  Two  shot  were  removed  from  the  forehead  and  four  from  the 
upper  lid  immediately  after  the  accident,  whilst  the  patient  himself  re- 
moved one  from  the  outer  portion  of  the  conjunctiva.  ~W.  was  not 
aware  whether  any  had  penetrated  the  eye  or  not.  The  swelling  of  the 
lids  and  the  redness  of  the  eyeball,  which  immediately  followed  the  in- 
jury, were  promptly  reduced  by  the  judicious  use  of  cold  applications. 
When  I  saw  him  three  days  afterward,  the  eye  presented  the  following 
appearance :  Upper  eyelid  at  its  ciliary  margin  was  somewhat  swollen 
and  showed  the  impressions  made  by  the  shot,  none  of  which  had  per- 
forated the  lid.  The  eyeball  and  conjunctiva  of  the  lids  were  injected 
and  slightly  swollen.  Circumcorneal  injection  very  much  pronounced. 
Cornea  clear ;  anterior  chamber  half  filled  with  bloody  serum.  Pupil 
contracted,  iris  hyperaBmic  and  of  a  greenish  tint.  At  the  upper  and 
outer  portion  the  iris  bulged,  the  projecting  portion  being  equal  to  about 
one-sixth  of  the  entire  circumference.  Details  of  the  fundus  not  dis- 
cernible. After  instilling  atropine,  the  pupil  dilated  partially.  The 
lens  proved  to  be  intact,  but  its  upper  and  outer  portion  was  pushed 
from  its  proper  position  towards  the  cornea,  and  caused  the  prominence 
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of  the  iris  above  mentioned.  The  vitreous  body  was  diffusedly  opaque. 
Xo  details  of  the  background  visible.  Sight  was  reduced  to  counting 
fingers  in  four  feet.  Visual  field  was  perfect.  Tension  of  the  eye 
slightly  diminished,  and  pressure  on  the  upper  portion  near  the  equator 
was  painful,  but  on  closest  examination,  I  could  detect  no  lesion  to 
account  for  this  pain.  Application  of  leeches  to  the  temple  and  rest  in 
bed,  with  the  instillation  of  atropine  and  the  use  of  mercurial  ointment 
twice  daily,  were  ordered. 

When  the  patient  called  again,  three  days  later,  his  eyeball  was  almost 
white,  cornea  clear,  anterior  chamber  perfectly  free  from  blood,  iris 
normal  in  color,  pupil  ad  maximum  dilated,  the  upper  and  outer  por- 
tion of  the  iris  still  being  pushed  forward  by  the  protruding  portion  of 
the  lens.  The  vitreous  body  was  much  clearer,  and  all  the  details  of  the 
fundus  oculi  could  be  seen.  Nothing  abnormal  was  found,  except  a 
slightly  hypera?inic  condition  of  the  choroid.  The  patient  experienced 
a  remarkable  kind  of  metamorphopsia.  When  he  held  a  straight  staff 
diagonally  before  his  injured  eye,  the  end  directed  upward  and  outward 
appeared  thicker.wkereas  the  lower  and  inner  end  appeared  thinner  than 
its  normal  size.  In  turning  the  staff  upon  his  visual  line,  the  abnormal 
appearance  gradually  diminished,,  and  it  disappeared  entirely  when  the 
staff  had  assumed  a  position  at  right  angles  to  its  first  position.  Sight 
was  increased  to  counting  fingers  in  twelve  feet  without  glasses,  and 
with  a  concave  cylindrical  glass  of  twenty  inches  focal  distance,  and  the 
upper  end  of  the  axis  turned  about  20°  inwards,  S.  =  T2/7.  The  patient 
was  advised  to  continue  the  atropine  and  the  inunctions,  and  to  keep 
himself  quiet  in  a  dark  room. 

Six  days  after  the  last  examination  the  patient  again  presented  him- 
self, and  the  eye  was  found  to  be  free  from  all  inflammation,  the  lens 
and  vitreous  perfectly  clear,  the  pupil  ad  maximum  dilated,  whilst  the 
iris  had  lost  its  prominence  at  the  upper  and  outer  portion.  The  patient 
could  now  notice  no  clifference  in  the  appearance  of  the  ends  of  a  straight 
staff,  and  on  testing  him  with  glasses,  I  found  that  the  weakest  cylin- 
drical glasst-s  reduced  vision,  whilst  with  concave  26  S.  was  equal  to 
|£.    Without  glasses  S.  with  the  injured  eye  was  equal  to  -§~j)-.  All 
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treatment  was  now  discontinued,  and  when  the  patient  again  presented 
himself  on  the  18th  of  December,  twenty-four  days  after  the  injury,  his 
acuity  of  vision  was  -| ^,  his  refraction  emmetropic,  and  his  accommoda- 
tion perfect. 

This  case  presents  several  very  peculiar  features,  in 
explanation  of  which  I  may  be  allowed  to  make  some 
remarks.  The  bulging  of  the  iris  can  only  have  been 
produced  either  by  an  incomplete  dislocation  of  the  lens 
or  a  rupture,  or,  at  least,  a  relaxation  of  the  correspond- 
ing part  of  its  suspensory  ligament,  allowing  the  lens,  by 
the  unchecked  elasticity  of  its  capsule,  to  assume  a  more 
spherical  shape  in  that  region.  The  incomplete  disloca- 
tion could  not,  it  seems  to  me,  explain  the  metamorphopsia, 
which,on  the  other  hand,  may  well  have  been  caused  by  the 
partial  increase  of  curvature  and  thickness  of  the  lens,  due 
to  the  partial  rupture  of  the  zonula,  in  the  following  man- 
ner: The  optical  system  had  become  myopic  in  the  outer 
and  upper  portion  where  the  swelling  of  the  lens  existed, 
and  the  whole  system  must  have  had  assumed  more  or 
less  the  shape  and  the  action  of  a  conical  lens,  the  axis  of 
which  was  turned  diagonally  from  above  and  outwards 
to  below  and  inwards.  The  image  of  a  straight  lin- 
ear object  held  parallel  to  the  axis  of  this  conical  lens 
must  have  had,  as  I  have  convinced  myself  by  experi- 
ments, a  tapering  form  on  the  retina,  the  upper  and  outer 
end  of  which  was  smaller  than  the  lower  and  inner  end. 
The  thicker  end  of  the  image  was  also  more  indistinct,  in 
consequence  of  the  dispersion  circles  from  the  myopic 
portion  of  the  lens. 
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THE  DIAGNOSIS  OF  COMPLETE  PARALYSIS  OF  THE  AUDI- 
TORY NERVE.    A  CONTRIBUTION  TO  THE  PATH- 
OLOGY OF  THE  MEDULLA  OBLONGATA. 


By  Prof.  S.  MOOS,  M.D. 
Translated  by  E.  Gruening,  M.D. 


On  the  12th  of  December,  1869,  Drs.  Picot  and  Demi- 
ling  consulted  rne  with  regard  to  the  following  case : 

A  soldier,  who  had  served  actively  for  three  months  and  enjoyed 
good  health  up  to  three  weeks  ago,  was,  at  that  time,  suddenly  attacked 
with  syncope,  preceded  by  vertigo.  Prior  to  this  attack  he  had  at 
various  times  complained  of  dizziness.  The  patient  fell,  became  un- 
conscious, and  on  recovery  found  himself  completely  deaf  to  speech, 
noises,  and  tones.  At  the  same  time  he  heard  a  loud  humming  noise,, 
which  gradually  diminished  and  finally  disappeared.  On  examination 
the  patient  presented  a  severe  nasal  and  slight  tubal  catarrh,  dimin- 
ished sensibility  of  the  facial  skin  and  the  ocular  conjunctiva,  and 
anaesthesia  of  the  drumheads. 

A  very  intense  galvanic  current  (30  Stohrer's  elements — internal' 
arrangement),  turned  in  rapid  succession  from  15  to  20  times,  produced 
neither  auditory  nor  other  sensations,  though  it  caused  twitching  of 
the  muscles  of  the  right  upper  extremity.  Sensation  of  light  could  be- 
obtained  with  powerful  currents  only ;  sensation  of  taste  with  compar- 
atively weak  currents.  The  muscles  of  the  extremities  responded  but. 
feebly  to  the  excitation  by  the  galvanic  current. 
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When  I  examined  the  patient,  on  the  12th  of  December,  in  Karls- 
ruhe, I  was  able  to  corroborate  all  these  statements.  As  a  supplement 
I  may  acid  what  follows : 

The  organ  of  hearing  showed  no  pathological  changes.  No  altera- 
tions were  visible;  the  middle  ear  was  normal,  and  yet  there  existed 
deafness  as  to  sounds  of  every  kind. 

When  I  experimented  with  Mach's  double  otoscope  and  the  tuning- 
fork,  I  obtained  positive  and  identical  results  on  both  sides.  The 
sensibility  of  the  fifth  pair  was  reduced.  In  the  external  auditory 
canal  and  on  the  drumhead,  pricking  with  a  needle  caused  the  sensa- 
tion of  touch,  but  no  pain.  Sensations  consequent  upon  irritation  of 
parts  supplied  by  the  fifth  pair  were  but  slowly  appreciated.  Even 
with  30  Stohrer's  elements,  the  constant  current  failed  to  produce  sub- 
jective sensations  of  hearing,  though  13  elements  sufficed  to  occasion 
twitching  of  the  muscles  of  the  face  and  24  of  the  muscles  of  the 
extremities.  The  general  motility  of  the  patient  was  impaired ;  his 
movements  were  but  slowly  executed,  and  he  became  more  easily  fa- 
tigued than  formerly.  The  alteration  of  the  voice  was  very  striking. 
The  patient  spoke  slowly,  and  in  a  whisper ;  and  though  he  was  re- 
quested repeatedly  in  writing  to  speak  loud,  he  nevertheless  continued 
to  whisper.  In  order  to  render  the  diagnosis  more  complete,  we  agreed 
to  institute  further  experiments  with  regard  to  general  sensibility ; 
and  also  to  examine  the  urine  as  to  whether  it  contained  sugar. 

We  were  of  opinion  that  an  extravasation  existed  at  the  origin  of 
both  auditory  nerves  (see  our  reasons  below),  and  determined  to  apply 
a  seton  in  the  nape  of  the  neck,  to  subject  the  patient  to  an  energetical 
treatment  with  iodine,  and  to  make  a  frequent  use  of  the  constant  cur- 
rent. This  plan  of  treatment  was  carried  ou^  during  the  following 
several  weeks. 

Upon  further  examination,  no  sugar  was  found  in  the  urine.  An- 
esthesia not  only  existed  in  the  district  of  the  fifth  pair,  but  was 
almost  complete  over  the  whole  surface  of  the  body.  At  different 
parts  of  the  body,  deep  punctures  with  a  needle  caused  but  a  dull  sen- 
sation. 
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On  the  29th  of  December,  Dr.  Picot  wrote  me  as  follows  :  "  Ex- 
aminations made  with  compasses  yield  no  result  on  account  of  the 
difficulty  of  communicating  with  the  patient.  The  surface  of  the  body 
is  everywhere  equally  insensible  to  differences  of  temperature.  Ice  and 
very  hot  water  make  no  impression.  The  sense  of  weight  is  preserved. 
The  patient  indicates  correctly  differences  of  one  pound.  Electro- 
muscular  contractility  normal ;  electro-muscular  sensibility  seems  pre- 
served, but  reduced.  Tickling  of  the  pharynx  occasions  but  tardy 
and  sluggish  reflex  movements.  Currents  of  the  greatest  intensity 
produce  no  sensation  of  sound.  With  the  ophthalmoscope  no  changes 
found.  Urine  constantly  without  sugar.  Previous  condition  un- 
changed. General  health  good.  Mental  faculties  intact."  Dr.  Deini- 
ling  wrote  me  that  the  above-mentioned  plan  of  treatment  was  followed 
without  altering  the  condition  of  the  patient,  who  was  discharged 
from  the  military  hospital  and  service  at  the  end  of  J anuary. 

The  sudden  fall  was  occasioned  most  likely  by  a  fit  of  dizziness, 
the  cause  of  which  is  not  easily  determined.  Perhaps  the  tubal  ca- 
tarrh may  explain  it.  It  is  probable  that,  in  consequence  of  the  fall, 
an  extravasation  of  blood  took  place  at  the  origin  of  both  auditory 
nerves.  In  no  other  way  can  we  account  for  the  sudden  and  total 
deafness  occurring  on  both  sides,  and  simultaneously  with  other  ner- 
vous phenomena.  The  seat  of  the  extravasation  may  be  placed,  with  a 
high  degree  of  probability,  in  the  medulla  oblongata  at  the  point  of 
origin  of  the  deep  root  of  the  auditory  nerve.  This  root  is  contiguous 
to  a  bundle  of  fibres  constituting  in  the  medulla  oblongata  the  sensi- 
tive  root  of  the  fifth  pair.*  According  to  the  researches  of  Arnold 
and  Deiters,  some  of  these  fibres  can  be  traced  to  the  restiform  body 
and  the  posterior  columns  of  the  spinal  cord.f 

*  Prof.  F.  Arnold  had  the  kindness  to  show  me  some  very  instructive  prepa- 
rations, which  leave  no  doubt  as  to  the  close  connection  between  the  great  root  of 
the  fifth  pair  and  the  deep  root  of  the  acoustic  nerve. 

f  Vide  F.  Arnold — Treatise  of  Anatomy,  Vol.  II. ;  and  Otto  Deiters  

Investigations  into  the  Brain  and  Spinal  Marrow.    Braunschweig,  1865. 
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Tims  we  can  explain  readily  the  impairment  of  sen 
sibility  of  the  fifth  pair.  As  the  disturbances  of  hearing 
and  sensibility  existed  on  both  sides,  we  may  assume  that 
the  exudation  extended  over  a  considerable  area.  The 
pressure  of  the  exudation  upon  the  centripetal  and  centri- 
fugal nervous  fibres,  in  their  course  through  the  medulla 
oblongata,  accounts  for  the  anaesthesia  of  the  whole  peri- 
phery of  the  body,  and  for  the  reduced  energy  of  motil- 
ity. The  whispering  voice  may  likewise  be  referred 
partially  to  this  cause ;  partially,  however,  to  the  cir- 
cumstance that  the  patient  could  not  hear  his  own  voice, 
and  therefore  did  not  know  what  degree  of  intensity  of 
speech  was  required  in  order  to  be  heard  and  understood 
as  formerly  by  others. 

The  lack  of  sugar  in  the  urine  was  constant ;  and 
we  may,  therefore,  suppose  that  either  none  or  an  insuf- 
ficient number  of  the  vaso-motor  fibres  were  affected. 

It  is  surprising  that  even  a  current  of  the  greatest 
intensity  failed  to  excite  the  auditory  nerve.  In  this 
particular,  the  case  under  consideration  stands  in  con- 
trast with  a  case  of  recovery  from  total  nervous  deaf- 
ness which  I  described  in  vol.  L,  part  II.,  of  these 
Archives.  In  this  case  a  current  of  even  low  intensity 
prducoed  subjective  sensations  of  hearing.  If  we  con- 
sider that,  even  in  some  deaf-mutes,  the  application  of 
the  constant  current  occasions  sensations  of  hearing, 
which  such  persons  endeavor  to  imitate,  we  arrive  at  the 
following  conclusions : 

,   In  cases  of  considerable  impairment  of  hearing  or 
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total  deafness,  no  prognostic  value  can  be  attached  to 
auditory  sensations  occasioned  by  the  application  of  the 
constant  current.  If  however,  a  repeatedly  applied  gal- 
vanic current  of  such  intensity  as  ivill  cause  twitching 
of  the  muscles  of  the  face  and  the  extremities,  fail  to  pro- 
duce sensations  of  hearing,  we  may  infer  the  existence  of 
complete  paralysis  of  the  auditory  nerve,  and  form  an 
u  /favorable  prognosis. 
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A  CLINICAL  ANALYSIS  OF  THE  INFLAMMATORY  AFFECTIONS 
OF  THE  INNER  EAR. 


BY  H.  KNAPP. 


The  first  incentive  to  write  this  paper  was  received 
while  observing  some  cases  of  rapid  loss  of  hearing  under 
such  general  symptoms  as  usually  accompany  the  acute 
perturbations  of  the  circulation  of  the  blood  in  the  brain. 
As  P.  Meniere  was  the  first  to  describe  such  cases  in  con- 
nection, I  began  to  compare  with  his  statements  what  had 
come  under  my  own  observation,  and  to  account  for  the 
symptoms  as  rationally  as  I  could.  The  similarity  of  ap- 
pearance which  ear  diseases  of  a  different  nature  may 
present,  and  the  paucity  of  pathological  data,  led  me  to 
add  other  observations,  the  prominent  feature  of  which  is 
a  more  or  less  rapid  and  complete  loss  of  hearing  caused 
by  some  disturbance  of  nutrition  in  the  membranous  la- 
byrinth. Such  cases  cannot  fail  to  elicit  the  interest  of 
the  practitioner,  as  they  not  only  destroy  rapidly  and  un- 
expectedly one  of  the  principal  resources  of  social  inter- 
course and  mental  development,  but  are  often  ushered  in 
by  symptoms  we  commonly  witness  in  fatal  general  dis- 
eases. My  clinical  records  show  that  they  are  by  no 
means  so  rare  as  usually  represented,  and  this  relative 
frequency  should  give  them  additional  claims  to  the  at- 
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tention  of  the  physician,  even  if  they  did  not  nearly  al- 
ways terminate  in  incurable  deafness.  There  being  hardly 
another  branch  of  pathology  so  imperfectly  elucidated 
by  post-mortem  examinations  as  the  diseases  of  the  la- 
byrinth, I  have  had  to  rely  chiefly  on  the  records  of  my  own 
observations,  although  I  have  not  omitted  to  draw  freely 
on  the  literature  of  the  subject.  This  paper  appears,  there- 
fore, in  the  shape  of  a  clinical  analysis  of  a  group  of  the 
most  serious,  but  also  of  the  least  understood,  cases  that 
come  before  the  aural  practitioner.  If  their  inflammatory 
nature  is  not  always  established  by  sufficient  pathological 
evidence,  they  may,  at  least,  be  supposed  to  have  their 
origin  in  structural  changes  in  the  labyrinth.  I  venture, 
therefore,  to  unite  them  under  the  common  head  of  in- 
flammatory affections  of  the  inner  ear,  not  being  afraid 
of,  but  rather  soliciting,  that  men  more  competent  than 
myself  may  deem  it  worth  the  trouble  to  set  me  right 
where  I  have  erred. 

I  have  grouped  the  cases  partly  according  to  their  sup- 
posed nature,  partly  according  to  their  etiology.  The 
former  has  been  done  with  a  few  cases  only,  in  order  to 
base  the  general  discussion  of  our  subject  on  the  immediate 
occurrences  of  life.  The  latter  has  been  adopted  at  the 
end  of  the  paper,  in  order  to  give  a  comprehensive  and 
practical  view  of  the  conditions  under  which  serious  laby- 
rinthine affections  may  be  suspected.  As  the  subject  is  new, 
but  will  doubtless  soon  enlist  the  attention  of  observers 
and  investigators,  I  append  to  this  paper  a  tabular  state- 
ment of  the  literary  sources  I  have  had  at  my  command. 
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Those  marked  with  an  asterisk  I  have  read  in  the  original. 
I,  therefore,  vouch  for  the  correctness  of  the  quotations 
made  from  them  :  those  without  asterisks  I  know  from 
extracts  only.  The  different  literary  sources  are  refer- 
red to  in  the  context  of  this  paper  by  the  number — in 
parentheses — which  they  bear  in  the  appended  tabular 
statement. 

Since  Dr.  P.  Meniere,  of  Paris,  first  described  (1)  a 
number  of  cases  of  the  peculiar  disease  which  is  known 
by  his  name,  only  a  few  confirmations  of  his  observations 
have  been  published.  Modern  text-books  do  not  record 
anything  materially  new  on  the  subject,  and  a  tendency 
seems  even  to  gain  ground  to  explain  the  striking  com- 
plex of  symptoms  known  as  Meniere's  disease,  by  morbid 
processes  in  the  tympanic  cavity  acting  upon  the  laby- 
rinth, rather  than  by  a  primary  lesion  of  the  inner  ear, 
in  particular  the  semicircular  canals.  Troltsch  (2) 
says :  "  Manifold  demonstrative  dissections  and  various 
corroborations  of  the  facts  relating  to  this  disease  are 
necessary.  I  myself  remember,  in  my  somewhat  exten- 
sive practice,  only  a  few  cases  which  were  analogous  to 
those  of  Meniere." 

The  following  pages  contain  what  lias  come  under  my 
notice  concerning  these  and  kindred  affections  of  the  in- 
ner ear,  during  the  last  twenty-seven  months.  I  shall 
begin  with  the  consideration  of  cases  of  sudden  deafness, 
as  representing  the  purest  kind  of  labyrinthine  affections, 
shall  then  proceed  to  cases  where  the  disease  of  the  inner 
ear  is  more  or  less  complicated  with  cerebral  symptoms, 
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and  conclude  with  cases  in  which  the  labyrinthine  affec- 
tion is  consecutive  on  diseases  of  the  brain  or  the  consti- 
tution. I  shall  endeavor  to  analyze  these  cases  in  regard 
to  the  value  of  their  prominent  symptoms,  and  to  deter- 
mine their  nature  as  accurately  as  my  ability,  with  the 
assistance  of  the  literature  on  the  subject,  will  permit. 

Case  I. — Sudden  Deafness  Occurring  in  a  Healthy  .Boy,  under  the 
Symptoms  of  an  Apoplectiform  Attack. 
The  son  of  F.  W.  Zothe,  of  Philadelphia,  set.  19  years,  consulted 
me,  September  27th,  1869.  He  had  always  been  healthy  until  ten 
years  previously,  when,  one  morning,  he  was  suddenly  seized  with  an  apo- 
plectiform attack  :  his  head  ached,  he  was  pale,  and  felt  so  giddy  that 
he  could  not  stand  without  assistance.  He  had  nausea,  vomited  repeat- 
edly, and  fainted.  All  these  symptoms  succeeded  one  another  in  the 
course  of  five  minutes,  remained  in  their  acme  for  about  five  minutes 
more,  and  then  gradually  subsided  in  the  manner  they  had  set  in,  so 
that  the  whole  attack,  from  beginning  to  end,  lasted  about  a  quarter  of 
an  hour.  The  recovery  was  complete,  but  he  noticed  at  once  that  he 
had  become  very  bard  of  hearing.  For  a  whole  year  his  general  health 
continued  undisturbed,  but  the  hardness  of  hearing  remained.  Then 
again,  one  morning,  without  any  appreciable  cause,  he  had  another 
apoplectiform  attack  similar  to  the  previous  one,  which  also  lasted 
about  a  quarter  of  an  hour,  and  ended  in  complete  recovery,  except  that 
his  hearing  now  had  become  entirely  destroyed.  He  could  not  hear  the 
loudest  sound,  not  even  the  whistle  of  a  locomotive.  He  was  treated  by 
the  most  competent  physicians  in  various  ways,  but  without  any  result. 
None  of  them  could  discover  any  abnormality  by  the  physical  examina- 
tion of  his  hearing  organs.  At  the  lapse  of  about  a  year  a  low  degree 
of  hearing  power  returned  ;  he  could  perceive  loud  whistling,  but  no 
voice.  Since  that  time  his  hearing  has  not  changed.  His  health  was 
always  good.  As  his  speech  grew  gradually  less  distinct,  Professor 
Gross  clipped  his  enlarged  tonsils. 
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When  I  examined  the  patient  I  found  his  constitution  healthy,  in  the 
external  auditory  canals  some  wax  of  ordinary  quality,  both  tympanic 
membranes  normal,  movable  by  inflation,  and  giving  the  usual  sound 
through  the  auscultation  tube.  There  was  nothing  abnormal  in  the 
pharyngeal  and  nasal  regions.  He  could  not  hear  a  watch  tick,  either 
when  it  was  applied  to  the  auricle  or  to  the  cranial  bones  around.  The 
sound  of  a  tuning-fork  was  perceived  from  the  forehead  and  teeth.  He 
could  hear  loud  chords  in  the  three  lowest  octaves  of  a  piano,  but  not 
in  the  higher  octaves.  He  could  hear,  indistinctly,  loud  words  shouted 
in  his  ears,  and  was  able  to  repeat  their  vowel  sounds  with  some  cor- 
rectness. He  could  speak  intelligibly,  but  had  a  deficient  intonation, 
and  omitted  some  consonants — for  instance,  the  r. 
I  considered  his  affection  not  amenable  to  treatment. 

This  is  certainly  a  most  remarkable  disease,  and  so  pe- 
culiar that  it  well  deserves  a  special  name,  taken  either 
from  its  first  scientific  describer,  P.  Meniere,  or  from  its 
prominent  symptoms,  regarding  which  the  term  Apoplecti- 
form Deafness  seems  to  be  the  most  appropriate.   If  the 
pathological  condition,  supposed  by  Meniere,  Politzer,  and 
others  to  be  the  cause  of  this  striking  chain  of  symptoms 
were  more  satisfactorily  demonstrated  than  by  the  meagre 
results  of  only  a  few  autopsies,  an  appellation  based  on 
pathological  anatomy  would,  of  course,  be  preferable,  and 
the  disease  be  called  "Apoplexy  into  the  Labyrinth," 
or  "  Apoplectic  Inflammation  of  the  Labyrinth,"  in  case 
the  ecchymoses  be  connected  with  inflammatory  changes. 
Both  conditions  would  be  the  counterparts  of  the  simple 
and  inflammatory  hemorrhages  we  meet  with  in  the  retina 
and  choroid.    Unfortunately  there  is  no  otoscope  to  illu- 
minate the  labyrinth  in  the  living  body.    We  are,  there- 
fore, compelled  to  form  our  opinion  from  the  subjective 
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svnrptoms,  and.  in  consideration  of  the  scantiness  of  patho- 
logical facts,  arrive  at  the  diagnosis  of  this  disease  more 
or  less  by  exclusion. 

I  will  endeavor  to  appreciate,  to  the  best  of  my  ability, 
the  nature  and  significance  of  the  symptoms  observed  in 
the  above  described  case. 

The  most  prominent  feature  was  the  suddenness  of  the 
attack^  almost  like  a  traumatic  affection  of  the  ears  and 
brain.  There  are,  indeed,  several  well-observed  cases  on 
record  in  which  an  injury  produced  sudden  deafness  un- 
der apoplectic  svmptoms.  I  may  be  allowed  to  give  ex- 
tracts from  two  of  them  which  are  particularly  important 
on  account  of  their  having  been  illustrated  by  post-mor- 
tem autopsies. 

A.  Polttzer  (3)  reports  that  a  healthy  man,  a?t.  40,  who  had  always 
enjoyed  excellent  hearing,  experienced  a  sudden  fainting  fit,  during 
which  he  fell  with  his  back  on  the  frozen  ground  of  his  court-yard. 
For  several  hours  he  was  unconscious.  When  he  awoke,  he  was  com- 
pletely deaf,  unable  to  speak,  and  had  very  severe  pain  in  the 
back  of  his  head.  Soon  after  he  vomited  several  times.  On  the  next 
day  his  power  of  speech  returned,  but  very  loud  tinnitus  in  both 
ears  and  vertigo  set  in,  compelling  him  to  remain  in  bed  for  four  weeks. 
After  that  time  he  could  walk  about  his  room,  but  his  gait  was  un- 
steady. Though  his  general  health  improved,  the  deafness,  tinnitus 
aurium,  and  giddiness  persisted.  Six  weeks  after  the  fall  he  was  ex- 
amined by  Politzer  ;  who  verified  his  deafness,  but  discovered  no  abnor- 
mal condition  in  the  outer  and  middle  ears.  At  the  beginning  of  the 
seventh  week  the  symptoms  of  a  severe  acute  meningitis  set  in,  of 
which  the  patient  died  three  days  later.  Dissection  showed  a  fissure  in 
the  base  of  the  occipital  bone  extending  through  both  the  petrous  pyr- 
amids across  the  vestibule  to  the  inner  wall  of  the  tympanum,  which, 
14 
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however,  was  not  split.  The  right  labyrinth  was  filled  with  coagulated 
blood  only  slightly  changed.  Its  membranous  parts  were  swelled  and 
softened.  The  left  labyrinth  was  full  of  bloody  pus,  its  membranous 
parts  disorganized  by  purulent  inflammation  which  extended  through 
the  fissure  into  the  cranial  cavity,  causing  death  by  purulent  basilar 
meningitis. 

Politzer  is  of  ojunion  that  tlie  fracture  of  both  the 
petrous  bones  and  the  hemorrhage  resulting  from  it 
caused  the  synrptoms  of  Meniere's  disease,  which  termi- 
nated in  death  on  account  of  the  ensuing  purulent  in- 
flammation of  the  labyrinth  and  base  of  the  brain. 

Dr.  Voltolini  (4)  described,  in  18(39,  the  case  of  a  soldier  who  was 
struck  with  a  piece  of  wood  on  the  left  temple.  He  instantly  fell  on 
the  floor  unconscious.  After  some  minutes  he  regained  his  conscious- 
ness, staggered,  was  put  to  bed,  and  vomited.  He  complained  of  dizzi- 
ness and  headache,  and  was  completely  deaf.  There  was  no  bleeding  from 
the  ear ;  no  paralysis.  Two  days  later  delirium  set  in,  which  continued 
until  his  death,  eleven  days  after  the  injury.  Two  days  before  death 
trismus.  The  autopsy  revealed  a  disastasis  of  the  connections  between 
the  parietal,  temporal,  and  sphenoid  bones ;  lepto-meningitis  ;  pus  on 
the  base  of  the  brain  in  the  regions  of  the  pons  Varolii,  medulla  oblon- 
gata, and  cerebellum ;  the  surface  of  the  dura  mater  over  the  sella  tur- 
cica, clivus,  and  pyramids  was  likewise  covered  with  pus.  A  fissure 
passed  through  the  pyramids  of  both  the  petrous  bones  almost  in  the 
same  direction,  between  the  fenestra  rotunda  and  the  cochlea  along  the 
base  of  the  porus  acusticus.  The  left  tympanic  cavity  and  the  semi- 
circular canals  were  filled  with  blood.  There  was  no  extravasation  in 
the  right  tympanum,  nor  could  it  clearly  be  demonstrated  in  the  vesti- 
bule or  semicircular  canals  of  this  ear. 

Although  the  description  of  this  case  is  less  complete 
than  that  of  Politzer,  it  shows,  nevertheless,  the  remarka- 
ble fact  that  the  symptoms  of  Meniere's  disease  were  pro- 
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cluced  by  an  unconnected  fissure  of  both  the  petrous 
bones,  running  through  the  vestibule  along  the  meatus 
auditorius  interaus ;  resulting  in  hemorrhage  in  the  laby- 
rinth, immediate  deafness,  and  death  by  subsequent  puru- 
lent basilar  meningitis.  This  symmetrical  fracture  in 
the  one  case  was  caused  by  a  fall  on  the  occiput,  whereas 
in  the  other  it  followed  a  blow  on  the  temple. 

There  are  other  cases  on  record  in  which  permanent 
deafness,  accompanied  by  apoplectic  symptoms,  resulted 
from  an  injury  on  the  head,  while  all  the  other  symptoms 
disappeared.  In  analogy  with  the  two  cited  cases  they 
may  be  explained  as  caused  by  fissures  through  the 
petrous  bones  with  hemorrhage  into  the  labyrinth.  Al 
•though  they  terminated  in  recovery  of  the  patient's  gen- 
eral health,  the  changes  in  the  nervous  apparatus  of  the 
labyrinth,  consequent  on  the  hemorrhage,  must  have  been 
such  as  to  destroy  the  hearing  function  forever.  The 
destructive  inflammation,  in  such  cases,  should  be  con- 
sidered as  confined  to  the  inner  ear,  in  a  similar  way  as 
we -find  the  nutritive  changes  following  embolism  of  the 
central  retinal  artery  limited  to  the  retina  alone. 

Aside  from  injuries,  there  are  cases  of  spontaneous 
sudden  deafness  reported,  which  were  accompanied 
by  one  or  several  symptoms  belonging  to  Meniere's 
group. 

Delstanche  (5)  relates  u  that  a  robust  carrier,  while 
walking  in  the  street  at  the  side  of  his  vehicle,  was  seized 
with  vertigo  and  fell  down  upon  the  ground,  without, 
however,  losing  his  consciousness  for  a  moment.    He  rose 
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immediately,  but  was  completely  deaf."  The  result  of 
the  examination  is  not  stated. 

S.  Moos  (6  and  7)  reports  several  cases  of  sudden 
deafness,  "  characterized  by  the  absence  of  any  assignable 
internal  or  external  cause,  the  negative  result  of  objective 
examination,  the  sudden,  complete,  and  permanent  loss  of 
hearing,  and  distinguished  essentially  from  the  malady 
described  by  Meniere  by  the  absence  of  the  peculiar 
disturbances  of  motility,  viz.:  unsteady  posture,  staggering 
gait,  rotatory  movements,  fainting,  nausea,  and  vomiting. 
The  treatment  of  these  cases,  also,  was  nearly  always  unsuc- 
cessful. S.  Moos  thinks  that  hemorrhage  into  the  laby- 
rinth most  probably  is  the  cause  of  the  sudden  loss  of 
hearing  in  these  cases,  though  they  may  also  be  exjnained 
in  different  ways,  for  instance  by  paralysis  of  the 
acoustic  nerves. 

Headache  may  be  brought  on  by  the  propagation  of 
congestion,  oedema,  purulent  and  plastic  exudation  from 
the  middle  and  inner  ear,  to  the  meninges  and  brain,  as 
we  so  frequently  notice  in  acute  purulent  otitis ;  but  it 
may  also  be  due  to  simple  irradiation  to  the  head  of  the 
irritation  of  the  sensitive  nerves  of  the  hearing  apparatus. 
If  the  latter  assertion  do  not  seem  to  be  borne  out  by 
facts,  and  the  objection  be  raised  that  we  cannot  demon- 
strate it  while,  on  account  of  the  vicinity  of  the  organs, 
the  propagation  of  congestion  would  more  easily  explain 
the  occurrence  of  headache  in  ear-disease,  I  need  only 
remind  the  reader  of  the  intense  headache  which  accom- 
panies certain  forms  of  entirely  localized  eye-affections, 
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especially  acute  glaucoma.    In  many  cases  the  headache 
i>  so  intense,  and  the  other  accompanying  reflex  cerebral 
symptoms  (vomiting,  etc.),  are  so  prevalent  that  the  pri- 
mary— in  fact,  the  only — inflammation  of  the  organ  of 
sight  or  hearing  is  overlooked  or  neglected  by  the  patient 
and  practitioner.    Aurists  know  how  many  cases  of  acute 
otitis,  especially  in  children,  are  mistaken  for  meningitis. 
Such  an  error  is  more  excusable  than  when  an  adult, 
with  acute  glaucoma,  is  treated  many  a  week,  as  I  have 
seen,  for  the  same  disease,  although  the  irritation  of  the 
eye  and  the  diminution  or  loss  of  sight  should  have  induced 
both  the  patient  and  practitioner  to  pay  more  attention 
to  the  eye.    The  cerebral  symptoms  in  acute  glaucoma 
are  similar  in  many  points  to  those  in  acute  otitis  media. 
As  glaucoma  is  an  affection  limited  to  the  eye,  it  is 
certainly  justifiable  to  assume  that  affections  limited  to 
the  ear  may  produce  headache  and  other  cerebral  symp- 
toms just  as  well  by  irradiation  of  nervous  irritation  as 
by  extension  of  morbid  products. 

Paleness  of  the  face,  perspiration,  and  fainting,  are 
the  results  of  disturbances  of  circulation,  temporary  ane- 
mia. When  they  occur  in  ear-diseases,  we  may  consider 
them  as  reflex  phenomena,  and  put  them  in  one  category 
with  vertigo  and  vomiting.  The  reflex  action  would  consist 
in  an  irritation  of  the  sympathetic  nerve,  causing  a  con- 
traction of  the  blood-vessels.  The  connection  between 
the  nerves  of  the  inner  ear  and  the  sympathetic  is  un- 
known. Over-excitement  of  the  acoustic  nerves  may, 
either  directly,  or  indirectly  through  the  common  sen- 
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sorium,  produce  a  reflex  irritation  of  the  sympathetic 
nerve,  as  we  see  this  also  after  unexpected  and  vivid 
inrpressions  of  the  optic  nerves. 

Vertigo,  a  prominent  symptom  in  various  severe  and 
sometimes  even  in  slight  ear-afiiections,  is  generally  believed 
to  be  the  result  of  increased  intra-auricular  pressure. 
Its  causes  may  be  external :  a  plug  of  cerumen,  a  foreign 
body  pressing  upon  the  tympanic  membrane,  exudation 
and  extravasation  in  the  tympanic  cavity,  the  act  of  sy- 
ringing an  ear  when  the  drum-head  is  defective,  etc. ;  or 
they  may  be  internal :  congestion,  exudation,  and  extra- 
vasation within  the  .labyrinth.  Further,  it  frequently 
accompanies  many  cerebral  processes  of  a  congestive  and 
apoplectic  character.  Vertigo  sometimes  appears  sud- 
denly and  violently,  and  is  followed  by  deafness  in  con- 
nection with  other  grave  symptoms,  as  in  the  case  first 
described  in  this  paper,  at  other  times  it  appears  very 
mildly  and  temporarily  at  first,  but  often  returns,  leading 
to  gradual  deafness  with  tinnitus  aurium  and  disturb- 
ance of  general  mobility,  as  in  most  of  the  cases  de- 
scribed by  Meniere  himself.  Frequently  it  causes  the 
patient  to  fall  and  injure  himself.  If  this  injury  be  but 
slight  and  followed  by  no  other  symptom  than  diminution 
or  loss  of  hearing,  as  in  the  case  of  Delstanche,  a  prima- 
ry internal  ear-disease  is  diagnosticated ;  but  if  the  fall 
has  been  severe,  and  followed  by  cerebral  disturbances 
in  addition  to  deafness,  vertigo  may  have  been  caused 
by  congestion  of  the  brain,  perhaps  with  consequent 
pressure  upon  the  labyrinth,  but  the  deafness  and  other 
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symptoms  may  be  accounted  for  more  satisfactorily  by  a 
traumatic  lesion  of  the  cranium  with  hemorrhage  into  the 
inner  ear.  In  this  category  I  may  reckon  the  following 
observation : 

Case  II. — Sudden  Vertigo — falling  down  a  Staircase — Temporary 
Unconsciousness — Permanent  Tinnitus  and  Hardness  of  Hearing — 
Anomalous  Reaction  of  the  Auditory  Nerves  with  the  Galvanic  Cur- 
rent— Deaf ness  for  High  Tones. 

Friederieh  Ege,  set.  48,  laborer,  of  good  general  health.  About 
twenty-five  years  ago  a  gun  was  fired  behind  him  and  a  little  to  his  right. 
He  immediately  felt  a  ringing  noise  in  his  right  ear,  which  soon  disap- 
peared, but  the  hearing  of  this  ear  had  ever  since  been  somewhat  impaired. 
.His  left  ear  had  always  been  perfect.  On  the  evening  of  September  12, 
1870,  in  going  up-stairs  he  suddenly  felt  so  giddy  that  he  could  not  keep 
his  balance,  fell  backward,  slid  down  to  the  floor,  and  was  carried  to  bed 
unconscious.  When  he  awoke  the  next  morning  consciousness  had  re- 
turned. He  had  pain  in  his  back,  great  numbness  in  the  right  side  of 
his  head,  and  a  noise  in  his  right  ear  like  the  roaring  of  a  waterfall.  His 
hearing  was  much  impaired  in  both  ears,  more,  however,  in  the  right 
than  in  the  left.  He  left  his  bed  one  or  two  days  afterward,  but 
the  pain  in  his  back  lasted  about  a  month.  The  noise  in  his  right  ear 
continued  unabated  for  two  months,  decreased  a  little  during  the  third, 
and  became  more  intense  again  in  the  last  month,  when  the  cold  weather 
set  in.  A  disposition  to  vertigo  was  always  present.  He  could  never 
go  up  or  down  stairs  without  feeling  dizzy,  and  was  obliged  to  support 
himself  with  both  hands  on  the  railing.  From  time  to  time  he  felt  a 
heaviness  and  numbness  in  his  head.   His  hearing  is  somewhat  improved. 

The  patient  came  to  me  January  4,  1871.  General  health  good;  no 
disposition  to  take  cold  easily ;  pharyngeal  -  mucous  membrane  normal. 
Both  tympanic  membranes  apparently  healthy,  movable  on  inflation  of 
the  drum,  and  on  suction  through  Siegle's  otoscope.    Both  Eustachian 
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tubes  pervious.  Inflation  of  the  drum  producing  the  ordinary  auscul- 
tatory sound.  He  hears  a  watch  of  12'  hearing-distance,  at  3"  with  the 
left  ear — that  is,  a  hearing  acuteness  for  noises  equal  to  T\  of  the  normal 
standard ;  while  the  watch  is  not  heard  at  all  with  the  right  ear,  either 
when  applied  to  the  auricle  or  to  the  temporal  or  mastoid  regions.  Or- 
dinary voice  is  correctly  understood  at  a  distance  of  20'  with  the  left 
ear,  and  of  2'  with  the  right.  Tuning  forks  of  different  pitch  are  heard 
equally  well  with  either  ear,  both  when  placed  on  the  glabella  and  on  the 
incisor  teeth.  If  there  is  any  difference,  he  can  hear  them  rather  better 
in  the  right  than  in  the  left  ear.  Sounds  on  the  piano  are  less  distinctly 
heard  with  the  right  ear  than  with  the  left,  and  with  the  latter  less  than 
with  the  normal  ear.  The  middle  octaves  are  heard  most  distinctly, 
the  lower  less,  and  the  higher  octaves  least.  With  the  right  ear  he 
does  not  hear  the  highest  octave  at  all,  however  loud  it  may  be 
sounded,  while  he  distinguishes  clearly  even  soft  touchings  of  the  notes 
of  medium  pitch.  He  perceives  correctly  the  sounds  he  can  hear,  but 
they  seem  to  come  from  a  greater  distance ;  for  instance,  when  he  is  near 
the  piano  the  sounds  seem  to  come  from  a  neighboring  house.  If  the  in- 
tensity of  sound  is  increased,  he  thinks  that  it  comes  from  a  less  distance, 
but  even  the  strongest  accords  on  the  piano,  near  which  he  stands,  seem 
to  proceed  from  an  adjoining  room  through  closed  doors. 

The  examination  of  the  patient  with  the  galvanic  current,  according 
to  Brenner's  method,  gave  the  following  results: 

Jan.  22.  Noises  in  right  ear  like  escaping  steam ;  no  noises  in  left 
ear. 

Might  ear:  internal  arrangement,  that  is,  cathode  in  ear,  anode  on 
back  of  opposite  hand. 

With  vi  elements  and  1000  units  of  resistance :  noises  ceased  after 
two  minutes. 

With  x  el.  and  1000  resistances  :  prickling  sensation  in  ear  and  hand. 
With  xv  el.  and  1000  resistances :  distant  noises,  like  the  din  of  the 
street. 

With  xxv  el.  up  to  1465  resistances:  no  reaction. 

With  xxx  el.  and  14GG  resistances,  the  following  formula: 
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Ca  C,*  ringing. 

Ca  D>  (gradually  diminishing). 
Ca  O— 
An  C— 
An  D — 
An  O— . 

With  xxv  el.,  from  1467  to  1850  resistances,  the  same  formula 
was  obtained. 

With  xxv  el.  and  1800  resistances: 

Ca  C  ringing,  loud. 

Ca  D> 

Ca  O— 

An  C— 

An  D — 

An  O  ringing,  faint  and  short. 

With  xxv  el.,  from  1851  to  2000  resistances,  the  same  formula. 
•  The  noises  had  ceased. 
Left  ear. — No  reaction  up  to  xxv  elements. 

With  xxix  el.,  and  without  inserting  the  rheostat,  the  following  re- 
action was  obtained. 
Ca  C  ringing. 
Ca  D> 
Ca  O—  v 
An  C— 
An  D — 
An  O— . 

Subsequent  examinations  showed  only  slight  variations  of  these  re- 
sults. The  quality  of  the  noises  changed  from  a  ringing  into  a  singing 
sensation. 

Nausea  and  vomiting,  if  not  caused  by  gastric  diffi- 
culties, are  mainly  symptoms  of  cerebral  diseases,  conges- 

*  Signification  of  these  Abbreviations. — Ca  C=cathode  closure  ;  Ca  D=cathode 
duration;  Ca  0  =  cathode  opening;  An  C= anode  closure;  An  D  =  anode  dura- 
tion ;  An  0= anode  opening. 
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tions,  inflammations,  tumors,  etc.,  in  the  cranial  cavity, 
but  they  may  also  proceed  from  inflammations  of  the 
organs  of  sight  and  hearing.  Intense  iritis,  glaucoma, 
purulent  choroiditis,  are  usually  accompanied  by  sickness 
and  vomiting.  Every  ophthalmic  surgeon  knows  the 
dismal  prognostic  significance  of  these  symptoms  when 
they  occur  soon  after  an  operation.  That  they  frequent- 
ly accompany  the  acute  and  severe,  especially  purulent 
forms  of  otitis  media,  is  well  known  to  all  aurists. 
Troeltsch  (2)  and  others  point  out  correctly  that  vomit- 
ing is  sometimes  also  observed  in  milder  catarrhal  forms 
of  otitis  media.  A  very  instructive  case  confirming  this 
statement  has  been  published  by  J.  Orne  Greene,  of  Bos- 
ton (8). 

A  carpenter  suffered  for  a  year  from  a  simple  chronic  catarrh  of  one 
ear,  with  severe  vertigo  and  vomiting,  which  mostly  occurred  in  the 
morning,  and  frequently  compelled  him  to  interrupt  his  work.  All 
internal  remedies  proved  unsuccessful,  but  inflations  of  air  into  the 
tympanum,  and  injection  of  a  solution  of  alum  (gr.  x  ad  3  i  aq.) 
through  the  Eustachian  catheter,  cured,  in  the  course  of  a  few  weeks, 
the  aural  catarrh,  with  which  also  the  vertigo  and  vomiting  disappeared. 

This  case  demonstrates  that  the  causes  of  vertigo  and 
vomiting  may  be  sustained  even  by  chronic  inflammations 
in  the  tympanic  cavity,  and,  on  account  of  this  fact, 
Greene's  observation,  showing  that  these  aggravating 
symptoms  were  removed  by  the  ordinary  treatment  of 
aural  catarrh,  is  of  great  importance. 

Regarding  the  course  of  this  case,  I  am  allowed  to  add 
the  following  statement  received,  by  letter,  from  the 
author : 
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;;  More  than  a  rear  afterwards,  the  man  came  to  me  again,  with  a 
slight  return  of  the  vertigo  only,  having  remained  well  all  that  time. 
The  hearing  was  about  the  same  as  when  he  ceased  treatment.  Infla- 
tion of  the  ear  once  relieved  him  at  the  time,  and  I  have  heard  nothing 
more  from  him,  as  I  think  I  should  have  done  had  he  been  troubled 
again." 

Vomiting  is  a  corninon  syrnptoni  in  many  diseases  of  the 
various  organs  of  the  body.  In  inflammation  of  the  ear 
no  significance  can  be  attached  to  it  other  than  that  from 
the  acoustic  or  sensitive  nerves  of  the  organ  of  hearing, 
by  the  way  of  reflex  action,  some  irritation  of  the  centre 
of  the  pneumogastric  nerve  is  produced.  This  opinion 
is  based  on  the  physiological  fact  that,  after  the  division 
of  the  pneumogastric  nerve  in  animals,  excitation  of  its 
central  end  produces  vomiting.  Whether  an  irritation 
may  be  reflected  directly,  viz.,  without  the  interposition 
of  the  pneumogastric,  from  the  nerves  of  the  ear  to  those 
regulating  the  peristaltic  motion  of  the  stomach,  is  un- 
known, but  seems  not  impossible. 

Tinnitus  aurium,  although  not  noticed — perhaps  only 
not  remembered — in  the  first  case  here  described,  is  a 
nearly  constant  symptom  in  Meniere's  disease.  Subjec- 
tive sounds  and  noises  may  be  considered  always  to  re- 
sult from  irritation  of  the  nervous  apparatus  of  hearing. 
They-  will,  therefore,  be  met  with  in  all  diseases  in  which 
the  auditory  nerve,  and  especially  its  final  expansion  in 
the  labyrinth,  suffer  from  pressure,  inflammatory  changes, 
or  hyperesthesia.  The  ear  diseases  in  which  it  occurs 
are,  therefore,  even  more  numerous  than  those  which 
cause  vertigo. 
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The  most  general  symptom  of  ear  disease  is  impair- 
ment of  hearing.  All  the  changes  in  the  external  and 
middle  ear  which  constitute  an  obstacle  to  the  transmis- 
sion of  sound  to  the  labyrinth,  all  affections  of  the  roots, 
the  course,  and  the  termination  of  the  acoustic  nerves, 
which  are  not  of  a  purely  irritative  nature  and  cause 
hyperacusis  and  tinnitus,  will  j>roduce  imjiairment  of 
hearing. 

All  the  symptoms  enumerated  thus  far  are  less  char- 
acteristic of  a  labyrinthine  affection  than  the  disturb- 
ances of  equilibrium  :  uncertain  posture,  staggering  gait, 
and  rotatory  movements,  which  complete  the  chain  of 
symptoms  comprehended  under  the  term  of  Meniere's 
disease,  or  apoplectiform  deafness.  As  these  symptoms 
have  not  been  noted  in  the  cases  before  described,  I  will 
here  report  another  one  in  which  they  were  well  pro- 
nounced. 

Case  III. —  Sudden  Appearance  of  Headache,  Cloudiness  before  the 
Eyes,  Nausea,  Retching,  Tinnitus,  Impairment  of  Hearing, 
Vertigo,  Unsteady  Gait,  Turning  to  the  Right  Side,  Vomiting, 
Recovery  from  General  Symptoms,  Impairment  of  Hearing  Re- 
maining,  Deaf ness  for  High  Tones. 

Frederick  Kuhn,  smith,  aged  46,  of  New  York,  suffered  for  the  last 
three  years  with  shooting  pain  in  his  legs.  The  pain  occurred  in 
attacks  which  began  in  the  evening,  lasted  uninterruptedly  from 
12  to  48  hours  so  as  to  deprive  him  of  sleep,  then  ceased  completely 
and  reappeared  usually  after  three  or  four  days.  During  the  last  year 
these  attacks  gradually  became  less  intense,  lasted  a  shorter  time,  and 
disappeared  in  the  beginning  of  January,  1871.  His  general  health  was 
not  impaired. 
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On  arising  one  morning,  at  the  commencement  of  November,  1870, 
he  experienced  frontal  pain,  heaviness  of  the  head,  cloudiness  before  his 
eyes,  nausea,  efforts  to  vomit,  ringing  noises  in  both  ears,  and  impaired 
hearing,  obliging  him  to  ask  people  to  speak  louder.  He  felt  giddy  ; 
objects  around  seemed  to  move ;  he  was  unable  to  stand  Jirmly,  and 
when  trying  to  walk,  he  staggered  and  turned  involuntarily  to  the  right 
side.    The  giddiness  diminished  when  he  lay  down. 

These  symptoms  lasted  unabated  for  one  hour,  and  then  gradually 
subsided  in  the  course  of  half  an  hour ;  the  noises  in  his  ears  and  the 
hardness  of  hearing  only  remained.  He  also  felt  a  certain  weakness 
in  his  legs.  Toward  the  evening  of  the  same  day  he  vomited  several 
times,  which  recurred  an  hour  after  dinner  on  the  three  or  four  fol- 
lowing days.  The  vomiting  was  unaccompanied  by  giddiness  or  head- 
ache. He  has  had  no  other  similar  attack,  but  his  hearing  has  remained 
impaired,  the  noises  in  his  ears  have  persisted,  and  his  gait  has  been 
uncertain  ever  since.  He  has  also  observed  that  his  sight  was  failing. 
•  He  came  to  the  New  York  Ophthalmic  and  Aural  Institute  Febru- 
ary 2 2d,  1871.  The  examination  with  the  galvanic  current  gave  the 
following  result : 

Right  ear.    xx  el.  and  2000  resistances  : 

Ca  C  loud  knocking. 

Ca  D  > 

Ca  O— 

An-  CI  loud  knocking. 
An  D  > 
An  O— . 

Left  ear  the  same,  and  loud  knocking  sensation  on  An  O. 

February  17th,  1871,  I  made  another  examination  and  found  the  fol- 
lowing conditions :  The  patient  looked  healthy,  and  complained  only  of 
the  failing  of  his  sight  and  hearing,  in  addition  to  a  weakness  in  his 
legs. 

Acuity  of  vision  in  either  eye,  but  increased  to  £  £  by  convex 
glasses  of  26"  focal  distance.  With  +  10  he  read  finest  print  with 
some  difiiculty.    The  visual  field  of  either  eye  was  much  contracted, 
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viz.,  to  about  9''  in  diameter  in  the  left  eye  and  6  "in  the  right,  the  exam- 
ination being  made  with  the  hand  moved  1'  before  the  eye.  The  con- 
traction was  excentrical,  with  the  point  of  fixation  near  its  inner 
border.  Perception  of  colors  perfect.  Both  optic  discs  very  white,  ves- 
sels scarce,  arteries  smaller,  the  remainder  of  the  fundus  normal. 

Watch  heard  when  applied  to  the  auricle,  but  not  from  the  temporal 
or  mastoid  region.  Ordinary  voice  R.  15',  L.  5'.  He  perceived  cor- 
rectly and  acutely  all  the  sounds  of  a  piano  except  the  highest.  With 
the  right,  his  better  ear,  b"\  and  with  his  left  ear  d""  were  the  highest 
notes  he  perceived.  The  limit  was  abrupt  for  the  right  ear,  so  that  c"" 
and  any  note  above  it  sounded  even  much  louder  than  b"r,  were 
not  perceived;  in  the  left  ear  the  tones  began  to  fade  away  from  b'" 
upward,  but  he  distinguished  them  so  far  as  e"",  when  I  proceeded  to 
sound  them  from  below  upward,  but  he  began  to  hear  them  only  at  c"" 
or  d""  when  I  sounded  them  from  above  downward.  A  low  tuning-fork 
was  heard  from  all  parts  of  the  skull.  Right  tympanic  membrane 
somewhat  white,  and  a  vessel  visible  along  the  manubrium ;  left  tym- 
panic membrane  entirely  normal ;  both  easily  movable  on  suction  and 
inflation.  Valsalva's  experiment  positive  on  either  side.  No  catarrh 
of  fauces,  pharynx,  or  larynx,  nor  has  he  ever  had  a  tendency  to  such 
affection.  His  gait  has  become  more  steady  and  certain,  although  he 
has  to  look  attentively  at  the  floor,  on  account  of  the  restriction  of  his 
visual  field.  All  the  other  symptoms  of  the  attack  have  likewise  left 
him,  except  his  diminution  of  sight  and  hearing,  and  a  slight  ringing 
noise  in  his  ears. 

This  ease  is  a  fair  specimen  of  Meniere's  disease.  It 
began  with  a  sudden  attack  of  the  cerebral  symptom-, 
which  we  have  observed  in  the  first  case,  and  discussed. 
It  differed  from  the  first  case  by  the  longer  duration — 
one  hour  and  a  half — of  the  attack,  the  lower  degree 
of  the  impairment  of  hearing,  the  addition  of  tinnitus 
annum,  distinct  disturbances  of  equilibrium,  and  symp- 
toms on  the  part  of  the  organs  of  sight. 
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The  lower  degrees  of  disturbance  of  equilibrium, 
manifesting  themselves  in  the  uncertainty  of  station  and 
gait,  may  be  dependent  on  a  vertiginous  and  fainting 
condition,  not  in  itself  indicative  of  a  labyrinthine  affec- 
tion, when  they  are  observed  during  the  attack.  In  fact,  no- 
body, during  an  attack  of  pure  apoplectiform  congestion 
of  the  brain  will  be  able  to  stand  and  walk  with  his 
usual  certainty,  if  he  be  able  to  stand  or  walk  at  all.  But 
when  these  symptoms,  together  with  tinnitus  aurium  and 
impairment  of  hearing,  persist  long  after  the  attack  has 
ceased,  they  not  only  strengthen  the  diagnosis  of  a  laby- 
rinthic  affection,  but  even  localize  it — denoting  that  the 
semici re 'filar  canals  are  implicated  in  the  morbid  process. 
Since  the  celebrated  experiments  of  Flourens  (9),  which 
showed  tli at  the  lesions  of  the  semicircular  canals  were 
followed  by  disturbances  of  equilibrium  and  motion, 
many  physiologists  (10,  11,  12,  13,  14,  15)  and  physicians 
(16)  have  made  special  investigations  into  this  subject, 
which,  with  one  exception  (SchifE),  have  corroborated  the 
results  obtained  by  Flourens.    These  were,  in  brief,  the 
following  :  If  the  horizontal  semicircular  canal  in  one  or 
both  ears  is  divided,  the  head,  and  frequently  the  whole 
body  of  the  animal  perform  rotary  movements  from  right 
to  left,  or  the  inverse.    If  one  vertical  canal  on  each  side 
is  severed,  the  animal  moves  its  head  constantly  up  and 
down,  and  has  a  tendency  to  fall  forward  or  backward. 
If  several  canals  are  divided,  movements  resulting  from 
the  lesion  of  the  injured  canals  combinedly  follow.  The 
movements  are  inordinate,  as  if  the  animals  suffered  from 
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vertigo.  If  only  the  osseous,  and  not  the  membranous 
semicircular  canals  were  divided,  these  abnormal  move- 
ments did  not  occur.  If  the  semicircular  canals  were 
not  divided,  but  simply  to  some  extent  destroyed,  the 
animals  lost  their  equilibrium  altogether,  and  perished 
soon  by  wild  whirling  motions  and  falling  forward  and 
backward.  If  omy  the  semicircular  canals  were  injured, 
the  animals  did  not  lose  their  hearing,  and  if  the  cochlea? 
alone  were  injured,  the  animals  lost  their  hearing,  but 
showed  no  disturbances  of  equilibrium  and  motion. 
Czeemak  (LI)  found  that  pigeons,  after  injury  of  the 
semicircular  canals,  frequently  have  vomiting.  Gtoltz 
confirmed  that  the  animals  thus  injured  have  vertigo, 
and  dwells  on  a  rational  explanation  of  these  remarkable 
phenomena.  If  the  auditory  nerve  and  its  expansion  in 
the  labyrinth,  he  argued,  were  merely  subservient  to  the 
sense  of  hearing,  this  could  not  satisfactorily  account  for 
the  surprising  disturbances  of  motility.  He  arrives  at 
the  conclusion  that  the  two  fascicles  of  the  auditory 
nerve  have  different  functions  :  the  cochlear  fascicle  is 
the  nerve  of  the  special  sense  of  hearing,  but  it  is  ques- 
tionable whether  the  semicircular  canals  are  also  organs 
of  audition.  Being  subservient  to  the  maintenance  of 
poise,  they  are,  as  it  were,  the  organ  of  the  sense  of 
equilibrium  of  the  head,  and  thereby  of  the  whole  body. 
Goltz  gives  a  highly  interesting  analysis  of  this  theory, 
explaining  how  he  imagines  the  maintenance  of  equili- 
brium to  be  effected  by  the  semicircular  canals.  The 
terminations  of  the  nerves  in  the  ampulla?  and  canals 
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are  excited  by  pressure  or  tension  like  the  tactile  nerves 
of  the  skin.  The  liquid  in  the  semicircular  canals — en- 
dolymph — according  to  physical  laws,  distends  most  those 
portions  of  the  wall  which  lie  deepest.  The  pressure 
from  the  fluid  varies  with  the  movements  of  the  head,  so 
that  a  determined  nervous  excitement  corresponds  to  every 
position  of  the  head.  The  perception  and  consciousness 
of  this  special  nervous  excitement  by  the  brain  constitute 
the  sense  of  equilibrium,  which  serves  as  a  regulator  of 
the  movements.  If  a  portion  of  the  semicircular  canals 
is  injured,  the  brain  receives  inaccurate  information  of 
the  position  of  the  head,  and  is  unable  to  calculate  and 
direct  its  movements  correctly.  This  is  the  cause  of  the 
vertigo  and  the  disturbance  of  motility. 

If  a  lesion  of  the  semicircular  canals  exists  on  one  side 
only  the  disturbances  are  temporary,  but  if  it  exists  on 
both  sides  they  are  permanent.  Goltz  says  that  this  is 
no  objection  to  his  theory,  as  also  the  loss  of  one  eye  does 
not  produce  blindness  ;  the  organ  of  one  side  may  soon  be 
sufficient  to  inform  the  brain  of  the  position  of  the  head. 
Goltz  shows  further  that  the  movements  of  the  body  es- 
sentially depend  on  the  position  and  movements  of  the 
head.  Disturbances  of  the  latter  are  immediate  conse- 
quences of  the  lesion  of  the  semicircular  canals,  while 
those  of  the  equilibrium  and  general  movements  of  the 
body  are  secondary. 

If  we  now  return  to  the  analysis  of  our  case  (the  third), 

we  note  that  the  patient  "felt  giddy,  the  objects  around 

him  seemed  to  move,  he  was  unable  to  stand  finally,  sta^. 
15  J  ° 
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gered  when  trying  to  walk,  and  turned  involuntarily  to  the 
right  side."  To  suppose  a  lesion  of  the  semicircular  canals 
as  the  cause  of  these  symptoms  would  be  in  perfect  ac- 
cordance with  the  physiological  statements  just  described. 
The  giddiness — the  loss  of  the  sense  of  equilibrium — dimin- 
ished when  the  patient  lay  down,  which  is  in  harmony 
with  the  fact  that  giddiness  from  any  cause  always  di- 
minishes when  part  of  our  body  finds  a  support  which, 
by  the  aid  of  the  nerves  of  touch,  aids  us  to  become  bet- 
ter cognizant  of  the  position  or  movements  of  our  body  in 
regard  to  the  surrounding  objects.  The  vertigo  was  the 
immediate  consequence  of  the  lesion  of  the  semicircular  ca- 
nals ;  the  disturbance  of  equilibrium  of  the  body,  the  sec- 
ondary consequence.  The  unsteady  standing,  the  stag- 
gering gait,  are  only  indetermined  signs  of  the  loss  of 
equilibrium ;  but  the  tendency  to  turn  to  the  right  side 
indicates  that  the  horizontal  canals  were  principally  affect- 
ed, and  the  vertical  comparatively  uninjured,  as  the  pa- 
tient had  no  tendency  to  fall  forward  or  backward.  The 
cochlear  portion  of  the  labyrinth  must  also  have  been  af- 
fected, as  the  jmtient  had  become  hard  of  hearing.  The 
diminution  of  hearing  was  greatest  in  the  left  ear,  a 
proof  that  the  cochlea  of  this  ear  was  more  seriously  in- 
jured than  that  of  the  right.  Are  we  allowed  to  assume 
that  the  semicircular  canals  of  this  ear  were  also  more 
affected  than  those  of  the  better  ear,  in  order  to  draw 
some  conclusion  concerning  the  disturbances  of  motility  ? 
It  would  seem  natural  to  assume  that  the  canals  were 
more  injured  in  the  worst  ear.    As  our  patient  had  a 
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tendency  to  turn  to  the  right  side,  the  conclusion  would 
be  that  the  rotatory  movements  are  executed  from  the 
side  of  the  affected  ear  to  that  of  the  good,  respectively 
better  ear.     This  conclusion,  however,  would  be  at 
variance  with  other  observations.   Trousseau  (16,  p.  550) 
reports  a  case  of  Meniere's  disease.    The  patient  "  felt 
herself  pushed  from  left  to  right ;  when  walking  on  the 
pavement  she  was  always  careful  to  take  the  right,  be- 
ing afraid  of  falling  upon  the  causeway.    The  deafness 
was  greatest  on  the  right  side,  and  noise  produced  a  pain- 
ful impression  on  the  same  side."    Trousseau  adds  :    "  It 
is  now  generally  admitted  by  physiologists,  that  the  simul- 
taneous lesion  of  the  semicircular  canals  on  both  sides 
gives  rise  to  forward  movement  or  backward  movement 
(a  tumble  head-over-heels),  according  to  the  situation  of 
the  injured  canals  ;  and  that  when  there  is  lesion  of  one 
side  only,  the  propulsion  is  always  to  that  side."  In 
confirmation  of  this  the  celebrated  case  of  MM.  Sicmol  and 
Vulpian's  rooster  is  quoted.    "  A  cock  received  a  vio- 
lent stroke  on  the  head  from  the  beak  of  another  cock. 
The  animal  was  at  once  stunned,  but  was  soon  seen,  with 
head  drooping  forward,  to  turn  himself  from  left  to  right 
when  attempting  to  walk.    He  became  blind.    When  he 
died,  six  weeks  after  receiving  the  wound,  a  great  part 
of  the  right  temporal  bone  was  found  to  be  necrosed : 
the  whole  of  the  portion  of  the  bone  containing  the  semi- 
circular canals  was  isolated  by  a  newly  formed  membrane, 
'  and  it  was  impossible  to  discover  any  trace  of  the  semi- 
circular canals  of  the  ri^ht  side." 
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This  case  proves  unmistakably  that  the  rotatory 
movements  are  from  the  healthy  to  the  diseased  side. 
The  clinical  observations  are  not  quite  conclusive.  It  is 
possible  that  the  cochlear  portion  of  the  auditory  nerve  is 
more  diseased  in  the  one  ear,  and  the  vestibular  portion 
more  in  the  other.  The  patient  will  then  feel  an  impulse 
to  turn  to  the  side  of  the  better  hearing  ear,  as  in  our  third 
case.  But  Trousseau  himself  (16,  p.  553)  quotes  the  case 
of  Dr.  Hillairet  (17),  in  which  all  the  symptoms  of 
Meniere's  disease  were  produced  by  purulent  otitis  me- 
dia and  formation  of  polypoid  granulations.  "  There 
was  buzzing  in  the  affected  ear,  vertigo,  a  tendency  to 
vomit,  fidgets,  feebleness  of  the  inferior  extremities,  a 
disposition  to  stoop,  and  to  turn  to  the  side  opposite  to 
that  which  was  the  seat  of  the  lesion." 

Such  contradictory  statements  show  that  further  physio- 
logical, clinical,  and  pathological  researches  are  needed  to 
establish,  in  detail,  the  dependence  of  the  direction  of  the 
rotatory  movements  on  the  lesion  of  the  semicircular  ca- 
nals. It  does  not  seem  demonstrated  beyond  a  doubt 
whether  the  lesion  of  the  horizontal  canals  is  sufficient 
to  produce  the  rotatory  movements,  nor  whether  the 
body  turns  always  to  the  side  of  the  affected  ear. 

Before  we  proceed  further,  it  will  not,  perhaps,  be  in- 
opportune to  present  an  abstract  of  the  publications  of 
P.  Meniere  himself  (1),  on  account  of  their  great  import- 
ance in  the  description  of  the  disease  which  bears  his  name ; 
all  the  more  so  as  they  are  not  easily  accessible,  and  as  a 
complete  synopsis  of  his  cases  has  never  been  made. 
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Synopsis  of  Meniere's  Cases. 

Case  I. — (Observation  I,  1.  c.  pp.  88 — 89,  continued  on  p.  239.) 
A  doctor  of  medicine,  set.  47,  had  for  twenty  years  tinnitus  y  gradual 
impairment  of  hearing  •  no  appreciable  affection  of  middle  ear  on  either 
side,  but  frequently  congestion  and  swelling  of  outer  ears.  One  day 
while  reading  he  was  suddenly  seized  with  violent  sneezing.  On  arising 
he  was  unable  to  move  in  a  straight  line,  and  his  gait  was  staggering. 
Three  hours  later  the  same  symptoms  returned.  He  went  to  bed  and 
slept  several  hours.  When  he  awoke  he  found  that  he  walked  with 
more  difficulty  than  the  day  before,  had  the  sensation  of  heaviness  and 
compression  in  his  left  occipito-mastoid  region,  and  his  body  turned 
involuntarily  from  the  right  to  the  left  side.  He  was  in  danger  of 
falling  down,  as  if  his  left  side  no  longer  obeyed  his  volition,  while, 
when  lying  in  bed,  he  could  move  both  sides  at  will.  His  mind  was 
clear.  Soon  after  he  felt  sick,  and  vomited  repeatedly.  In  the  course 
of  five  days,  under  the  influence  of  a  venesection,  cups,  and  a  purgative, 
his  difficulty  of  motion  gradually  disappeared ;  he  could  walk  out  again, 
not,  however,  without  some  uncertainty.  Forty-two  days  subsequently, 
sudden  indisposition,  and  vertigo  which  the  open  air  did  not  dispel. 
He  vomited,  walked  very  staggeringly,  had  convulsions  of  his  face,  the 
left  side  of  his  body  was  singularly  contorted  and  soon  paralyzed,  but 
incompletely.  These  symptoms  continued  for  some  days,  disappeared 
under  mild  aperient  medication,  but  left  his  hearing  weaker  than  it  had 
been  before. 

Case  II.— (1.  c.  p.  89.)  M.  H.,  M.D.,  jet.  45,  after  intermittent  fever, 
had  constant  tinnitus  aurium,  itching  in  and  slight  discharge  from  the 
external  auditory  canals.  Soon  afterward  sudden  vertigo,  nausea,  and 
vomiting.  Several  similar  attacks  in  the  course  of  the  year,  during  the 
last  of  which  the  giddiness  was  so  severe  that  he  suddenly  fell  down 
while  walking  in  the  street. 

The  Jiardness  of  hearing  rapidly  increased,  and  two  years  afterwards 
he  was  almost  deaf  while  his  cersbral  functions  remained  undisturbed, 
and  his  general  health  was  completely  restored.  Inflation  of  the  tym- 
panic cavities  was  easy,  the  ears,  with  the  exception  of  some  slight  dis- 
charge from  the  external  meatus,  being  healthy. 

Case  III. — (  Observation  II,  p.  239.)  A  young,  healthy  man  sud- 
denly fell  down,  as  if  struck  by  lightning.  He  was  raised,  his  mem- 
bers being  inert,  his  face  pale,  bathed  with  perspiration.  Nausea  and 
vomiting  followed.    After  a  momentary  loss  of  consciousness,  every- 
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thing  around  him  seemed  to  turn.  He  experienced  intense  tinnitus 
aurium,  and  was  hard  of  hearing.  Before  the  attack  his  ears  and 
hearing  had  been  normal.  The  recovery  of  his  general  health,  under 
severe  antiphlogistic  treatment,  was  slow.  Afterward  he  had  several 
similar  but  less  violent  attacks,  from  which  he  quickly  recovered.  His 
hearing,  however,  diminished  gradually,  and  he  heard  constant  noises. 
It  was  difficult  for  him  to  keep  his  equilibrium,  and  he  could  not  turn 
round  rapidly  without  feeling  some  vertigo.  On  physical  examination, 
the  outer  and  middle  cars  were  found  healthy. 

Case  IY. — (Observation  III.,  1.  c.  p.  240.)  A  stout  merchant,  40 
years  old,  fell  suddenly,  while  sitting  in  an  arm-chair,  with  the  upper 
part  of  his  body  on  the  left  arm  of  the  chair.  He  was  unconscious,  his 
face  was  pale  and  bathed  with  perspiration.  When  raised,  he  fell  to  the 
left  side  again.  Nausea  and  vomiting  set  in.  Being  put  to  bed,  he 
regained  his  consciousness,  but  felt  very  ill.  Everything  about  him 
seemed  to  turn,  as  if  he  were  sea-sick.  He  took  hold  of  his  bedstead 
for  fear  of  being  thrown  over.  The  vomiting  continued.  Under  anti- 
phlogistic treatment  he  was  gradually  relieved,  could  stand  again,  but 
had  a  slight  sensation  of  uncertainty  in  walking,  violent  and  constant 
noises  in  his  ears,  and  impairment  of  hearing  which  gradually  in- 
creased.   Before  the  attack  his  hearing  organs  had  been  perfect. 

Case  Y. — (Observation  IV.,  1.  c.  pp.  240  and  241.)  A  very  ner- 
vous young  man,  from  the  south  of  France,  had  had  repeated  attacks  of 
sudden  giddiness,  nausea,  and  vomiting.  He  had  been  treated  for 
cerebral  congestion  with  venesections,  leeches,  and  purgatives,  but  on 
noticing  that  his  hearing  had  become  impaired,  that  tinnitus  aurium 
had  set  in,  and  his  gait  become  staggering,  he  went  to  Paris.  Meniere 
found  the  external  and  middle  ears  healthy.  The  patient  had  a 
similar  attack  in  Paris,  which  lasted  only  a  few  minutes.  As  nothing 
abnormal  in  the  cerebral  functions  could  be  detected  by  Trousseau  and 
Meniere,  an  alteration  of  the  inner  ear  was  assumed  to  be  the  cause  of 
the  above-mentioned  symptoms. 

Case  YI. — (1.  c.  p.  379.)  A  healthy  man  had  frequent  attacks  of 
vertigo,  fell  down  suddenly,  lost  his  consciousness,  sensibility,  and 
power  of  motion.  He  always  recovered  in  a  few  minutes,  but  constxmi 
noises  and  impairment  of  hearing  appeared,  which  increased  gradually. 
These  periodic  attacks  persisted  for  more  than  a  year,  then  ceased,  and 
left  no  other  disturbance  than  complete  deafness.  Fifteen  years  after- 
ward the  patient  still  enjoyed  excellent  health,  but  remained  deaf. 
Case  YII. — (1.  c.  p.  379.)    A  young  lady  felt  suddenly  a  "  blood- 
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stroke  "  {coup  de  sang)  in  her  left'  ear,  together  with  a  fainting  turn, 
giddiness,  and  noises  in  her  ear.  She  went  to  bed  and  passed  a  rather 
uncomfortable  night.  The  following  night  she  was  suddenly  seized  with 
violent  and  persistent  vomiting.  She  could  not  sit  in  her  bed  without 
feeling  as  if  she  were  in  a  ship  on  a  stormy  ocean.  She  noticed  that 
she  could  hear  almost  nothing  with  her  left  ear.  The  cerebral  symp- 
toms disappeared  gradually  in  the  course  of  two  months,  but  the  uncer- 
tainty in  walking,  a  tendency  to  vertigo,  and  the  deafness  of  her  left 
ear  remained,  while  the  right  was  healthy.  No  lesion  could  be  de- 
tected in  either  ear.  All  remedies,  the  electro-magnetic  current  in- 
cluded, were  inefficacious. 

Case  VIII.- — (1.  c.  p  379.)  A  robust  farmer,  a?t.  20,  was  suddenly 
seized  with  slight  vertigo,  obscuration  of  his  visual  field,  and  nausea. 
He  was  obliged  to  sit  down,  and  sometimes  fell  on  the  floor,  with  momen- 
tary loss  of  consciousness.  These  attacks  recurred  more  than  twenty 
times  in  the  course  of  a  year,  and  were  never  accompanied  by  convul- 
sions or  vomiting.  After  this  year  there  were  no  such  attacks,  but  there 
remained  a  diminution  of  hearing,  especially  in  the  left  ear.  At  the 
end  of  twelve  years  hearing  was  destroyed  on  the  left  side,  and  so  feeble 
on  the  right  that  ordinary  conversation  was  maintained  with  difficulty. 
Although  otherwise  perfectly  healthy,  and  having  never  suffered  any 
inflammatory  affection  of  the  ears,  his  deafness  annoyed  him  so  much 
that  he  went  to  Paris  to  seek  relief. 

Dr.  Meniere  could  detect  no  appreciable  lesion  in  any  of  the  accessi- 
ble parts  of  the  organs  of  hearing.  The  left  ear  was  totally  deaf;  but 
with  the  right  he  could  hear  a  loud  and  distinct  voice  at  a  short  distance. 
His  parents  were  healthy  and  had  no  defect  of  hearing,  but  a  sister, 
then  24  years  old,  had  become  gradually  deaf  without  any  of  his  syncopal 
attacks  or  any  appreciable  disease  of  the  ears. 

Case  IX.— (1.  c.  pp.  379,  380.)  A  healthy  coachman  of  good  habits, 
38  years  of  age,  suddenly  observed  disturbance  of  vision,  cloudiness  of  the 
visual  field,  and  a  sensation  of  wavering  of  objects.  He  soon  felt  vertigo, 
but  no  tinnitus.  After  a  bad  night,  on  trying  to  rise  he  could  not 
hold  himself  erect,  but  was  obliged  to  lie  clown  again.  When  he  tried 
to  sit  up  he  felt  as  if  everything  turned  around  him.  These  vertiginous 
attacks  were  produced  by  every  attempt  to  sit  up  during  a  period  of 
two  months.  Tinnitus  aurium  appeared  at  the  commencement  of  the 
disorder,  and  a  progressive  diminution  of  hearing  in  the  left  ear  was  ob- 
served after  the  third  week.    When  he  came  to  Paris  he  could  walk,  but 
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had  lost  the  sense  of  equilibrium,  especially  on  the  left  side.  His  gait 
was  unsteady,  and  he  had  no  confidence  in  his  sight. 

Dr.  Meniere  found  the  hearing  apparatus  on  both  sides  physically 
perfect,  and  hearing  on  the  right  side  good,  but  entirely  lost  on  the  left. 

Case  X. — (1.  c.  p.  598.)  A  young  woman,  menstruating,  took  cold 
while  riding  on  the  top  of  a  stage  coach  and  suddenly  became  deaf. 
She  was  received  into  the  wards  of  M.  Chomel.  Her  principal  symp- 
toms were  persistent  vertigo  and  frequent  vomiting.  She  died  on  the 
fifth  day.  The  autopsy  showed  the  cerebrum,  cerebellum,  and  spinal 
marrow  perfectly  healthy.  Dr.  Meniere  examined  the  auditory  appa- 
ratus on  both  sides,  and  found  alterations  only  in  the  semicircidar 
canals,  which,  on  both  sides,  were  filled  with  a  reddish  plastic  sub- 
stance— a  kind  of  bloody  exudation — replacing  the  liquid  of  Cotugno. 
Traces  of  this  exudation  were  present  in  the  vestibules,  but  the  cochlea? 
were  normal. 

A  review  of  these  cases  shows  a  chain  of  symptoms 
which  have  been  already  discussed.  More  or  less  sudden 
attacks  of  grave  cerebral  disturbances — headache,  ver- 
tigo, fainting,  nausea,  vomiting — accompanied  and  fol- 
lowed by  tinnitus  aurium,  impairment  of  hearing,  and 
loss  of  equilibrium.  The  latter  consisted  in  all  cases  in 
the  inability  to  stand  and  walk  firmly,  the  patients  actu- 
ally falling  down  or  being  prevented  from  falling  only  by 
the  by-standers.  Falling  may,  according  to  physiological 
deductions,  indicate  that  the  vertical  semicircular  canals 
are  affected,  but  it  may  as  well,  and  more  simply,  be  con- 
sidered the  consequence  of  the  vertiginous  and  syncopal 
condition  of  the  patient,  as  we  frequently  see  in  cases 
where  no  lesion  of  any  part  of  the  auditory  apparatus 
can  be  suspected.  In  eight  of  the  ten  cases  described  by 
Meniere,  no  turning  motions  are  mentioned.  Disturb- 
ances of  equilibrium,  therefore,  are  always  present  in  the 
disease  under  consideration,  but  they  have  only  rarely  l 
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well-pronounced  rotatory  character.  Prof.  Goltz's  exper- 
iments and  conclusions  explain  this  easily  enough :  If 
the  horizontal  canals  only  are  implicated,  the  rotatory 
movements  are  conspicuous;  if  the  vertical  or  all  the 
canals  are  affected,  the  disturbances  of  motion  are  com- 
plex, manifesting  themselves  principally  by  the  inability 
to  stand  and  walk  with  any  degree  of  certainty. 

The  symptoms  I  have  thus  far  described  may  be  con- 
sidered the  more  characteristic  symptoms  of  Meniere's 
disease.  Among  the  accessory  ones  I  may  mention  the 
following : 

Loss  of  consciousness,  observed  sometimes  during  the 
attack,  more  frequently  altogether  wanting  or  very  trans- 
itory, and  to  be  considered  dependent  on  a  syncopal  con- 
dition. 

Cloudiness  of  the  visual  field  is  sometimes  (in  2  out 
of  the  10  cases  of  Meniere)  observed  during  the  attack, 
but  does  not  last  long  or  lead  to  permanent  diminution 
of  vision.  I  do  not  think  that  it  results  from  any 
abnormal  condition,  such  as  hyperemia  of  the  choroid, 
with  effusion  into  the  retina  and  vitreous  body,  but 
rather  from  the  anemic  condition  of  the  brain  and  retina 
connected  with  the  syncopal  state  during  the  attack. 
The  permanent  asthenopia  and  amblyopia  in  our  third 
case  had,  on  closer  examination  of  the  visual  organ,  to 
be  attributed  partly  to  causes  unconnected  with  the 
severe  cerebral  symptoms ;  they  may  have  had,  however, 
also  in  part  a  cerebral  origin.  The  asthenopia  was  due 
to  an  anomaly  of  refraction  of  the  eye,  hyperopia,  and 
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was  removed,  together  with  the  greater  part  of  the  appa- 
rent amblyopia,  by  the  aid  of  proper  convex  spectacles. 
The  remaining  minor  part  of  the  amblyopia,  however, 
was  due  to  a  low  degree  of  atrophy  of  the  optic  nerves, 
for  which  no  cause  could  be  detected  within  the  globe, 
and  which,  therefore,  must  be  designated  as  extra-ocular, 
that  is  cerebral  or  spinal.  The  peculiar  lesion  of  the 
brain,  which  in  this  and  many  similar  cases  determines 
the  atrophy  of  the  optic  nerves,  cannot,  as  yet,  be  defined. 
I  deem  its  simultaneous  occurrence  with  nervous  ear- 
disease  worthy  of  notice,  and  would  direct  the  attention 
of  aurists  to  the  importance  of  examining  the  condition  of 
the  eye,  and  that  of  the  optic  nerve  in  particular,  whenever 
a  case  of  nervous  deafness  comes  under  their  observation. 
Such  examinations  are  apt  to  facilitate  the  diagnosis,  and 
may  throw  some  light  on  the  localization  of  the  morbid 
processes  causing  the  so-called  nervous  deafness.  It 
would  be  desirable  to  know,  approximatively  at  least,  the 
percentage  of  the  simultaneous  occurrence  of  nervous 
.  deafness  and  nervous  blindness. 

A  peculiar  symptom  which  I  observed  in  the  second, 
third,  and  forty-second  cases,  and  do  not  find  mentioned 
anywhere  in  connection  with  Meniere's  disease,  is  deafness 
for  certain  groups  of  tones.  In  the  second  case  it  is  stated 
"  that  the  patient  heard  the  middle  octaves  of  a  piano 
most  distinctly,  the  loiver  less  and  the  higher  octaves  least. 
With  the  right  ear  he  does  not  hear  the  highest  octave 
(g/;/  to  g"")  at  all,  however  loudly  it  may  be 
sounded,  while  he  distinguishes  clearly  even  soft  touch- 
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ings  of  notes  of  medium  pitch."  In  the  third  ease  the 
patient  could  hear  correctly  all  the  sounds  of  a  piano, 
except  the  highest,  from  b"'  with  the  one  (the  better)  ear, 
and  from  about  d  ""  upward  with  the  other.  The  limit- 
was  higher  when  the  pitch  of  the  tones  sounded  on  the 
piano  wag  successively  increased ;  the  limit  was  lower — 
that  is,  the  defect  greater — when  the  pitch  of  the  tones 
was  successively  diminished.  This  is  an  observation  com- 
mon to  all  sensuous  perception.  It  is  generally  known 
that  a  watch  ceases  to  be  heard  at  a  greater  distance  from 
the  ear  when  gradually  removed  from  it  than  it  begins 
to  be  heard  when  approximated  to  it.  The  visual  field  is 
larger  when  the  visual  object  employed  in  measuring  it 
is  gradually  removed  from  the  eye  than  when,  from  be- 
yond the  limits  of  the  visual  field,  it  is  approached  to  it. 
The  forty-second  case,  Meniere's  disease  resulting  from 
syphilis,  exhibits  the  same  conditions.  It  is  reported  near 
the  end  of  this  paper.  In  some  other  cases,  for  instance 
the  fourth,  the  vibrations  of  high  and  low  tuning  forks 
were  not  heard,  but  those  of  tuning  forks  of  medium 
pitch  were  well  heard. 

Deafness  for  certain  groups  of  musical  sounds  is 
proof  positive  that  the  disease  is  neither  limited  to 
the  acoustic  nerve  outside  the  labyrinth,  nor  to 
the  semicircular  canals  and  vestibule,  but  that  it 
extends  to  the  cochlea.  If  there  existed  only  a  o-en- 
eral  diminution  of  the  hearing  acuteness  for  musical 
sounds,  a  pressure  upon,  or  atrophy  or  some  other  change 
in  the  nerve  itself,  or  in  the  centre  of  audition,  might  be 
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assumed,  and  this  supposition  would  not  even  be  entirely 
indefensible  if  only  one  part  of  the  musical  scale,  for 
instil  nee  the  highest  or  the  lowest  notes  were  not  per- 
ceived, for  we  may  justify  the  assumption  that  a  tumor 
pressed  only  on  one  side  of  the  acoustic  nerve  and  de- 
stroyed or  suspended  the  conductibility  of  the  correspond- 
ing fibres.  Our  third  case  would  be  open  to  this  objection. 
In  the  second  case,  however,  we  find  both  the  (opposite) 
ends  of  the  musical  scale  lost,  and  it  would  be  absurd  to 
assume  that  a  tumor  or  some  other  morbid  product 
pressed  simultaneously  on  two  opposite  sides  of  the 
acoustic  nerve  and  left  the  centre  intact.  It  would  be  not 
less  absurd  to  assume  that  some  pathological  process  had 
acted  upon  two  opposite  portions  of  the  centre  of  audi- 
tion in  the  brain,  and  left  the  intermediate  portions 
intact.  This  interesting  observation  of  deafness  for 
the  highest  and  lowest  notes  of  the  piano  can  only  be 
accounted  for  by  attributing  it  to  some  change  in  that 
portion  of  the  labyrinth  which  encloses  the  expansion  of 
the  cochlear  nerve.  It  is  a  contraction  of  the  range  or  field 
of  audition,  as  we  have  contractions  of  the  field  of  vision. 
The  latter  is  observed  in  different  eye-diseases,  but  the 
kind  found  in  glaucoma  most  resembles  the  con- 
traction of  the  range  of  audition.  In  glaucoma  we  no- 
tice first  a  defect  in  the  innermost  portions  of  the  visual 
field,  which  extends  gradually  to  the  upper,  lower,  and 
outer  portions.  In  our  third  case  we  noticed  deafness 
for  the  highest  notes  alone ;  in  the  second  we  found  the 
same  more  extended  and  combined  with  hardness  of 
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hearing  for  the  lowest  tones  of  the  piano.  This  second 
case  seems  to  be  in  a  farther  advanced  stage  than  the 
third.  I  need  not  point  out  how  desirable  further  clin- 
ical study  of  these  conditions  is.  I  refrain  from  making 
any  comparison  between  glaucoma  and  Meniere's  disease. 
If  increase  of  tension  can  be  demonstrated  as  a  funda- 
mental symptom  in  the  latter  difficulty,  further  analogous 
conditions  will  not  long  fail  to  be  detected. 

Having  now  described  and  analyzed  the  symptoms  of 
the  disease,  we  may  ask,  Where  is  its  seat  ?  The  patho- 
logical anatomy  of  this  affection  is  still  very  fragment- 
ary. The  two  above  described  cases  of  traumatic  laby- 
rinthine deafness  (Politzer's  and  Voltolini's  cases)  show 
purulent  inflammation  and  hemorrhage  in  the  different 
parts  of  the  labyrinth.  Meniere's  tenth  case  reveals  hem- 
orrhagic exudation  in  the  semicircular  canals  only,  ex- 
tending in  a  minor  decree  into  the  vestibule,  but  not  at 
all  into  the  cochlea.  In  this  latter  case  the  patient  was 
so  much  prostrated  that  her  hearing  power  was  not  tested 
which  would  have  been  of  great  importance,  as  the  cochlea 
contains  the  expansion  of  the  proper  nerve  of  audition. 

This  scarcity  of  pathological  facts  compels  us  to  ap- 
preciate the  more  the  results  of  physiological  research, 
and  therefore  I  have  entered  with  so  much  detail  into  the 
analysis  of  the  symptoms  of  the  disease  under  considera- 
tion. That  the  semicircular  canals  are  implicated  is  evi- 
dent by  the  disturbances  of  equilibrium  more  or  less  pro- 
nounced, but  present  in  all  cases.  Enough  has  been  said 
on  that  point.    Meniere  and  many  authors  seem  to  restrict 
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the  derangements  of  structure  to  the  semicircular  canals 
and  the  vestibule.  This  appears  improbable  when  we 
remember  that  diminution  of  hearing  in  general,  not  only 
of  noises,  is  one  of  the  essential  symptoms  of  the  disease. 
From  this  it  follows  that  either  the  trunk  of  the  acoustic 
nerve,  or  its  final  expansions  in  the  labyrinth,  or  the  centre 
of  audition  in  the  brain,  must  be  altered.  Our  observa- 
tions on  the  deafness  for  high  and  low  musical  sounds,  a 
contraction  of  the  range  of  audition,  decide  this  question 
beyond  a  doubt,  and  localize  the  derangement  within  the 
cochlear  canal. 

Thus,  anatomical,  and  pi  incvpally  physiological  facts, 
prove  unmistakably  that  in  Meniere's  disease  ive  have  to 
deal  with  true  nervous  deafness,  the  different  portions  of 
the  labyrinth  being  involved. 

But  now  another  question  of  the  greatest  practical  im- 
portance arises,  Is  the  labyrinth  in  Meniere^s  disease 
primarily  affected,  or  only  influenced  from  the  adjoining 
tissues  in  the  tympanal  and  cranial  cavities?  A  priori, 
we  should  suppose,  according  to  the  principles  of  general 
pathology,  that  there  must  exist,  as  in  almost  all  organs, 
a  primary  and  a  secondary,  or,  in  other  words,  an  idio- 
pathic and  a  consecutive  inflammation  of  the  inner 
ear.  And  if  the  difficulty  consists  in,  or,  at  least,  begins 
with  hemorrhage  into  the  labyrinth,  as  we  may  infer 
from  the  very  acute,  almost  sudden  appearance  of  the 
attack  in  some  cases,  for  instance  our  first,  then  the  ques- 
tion is  :  Was  the  hemorrhage  not  favored  by  certain  pre- 
existing morbid  conditions  in  the  brain  or  tympanum  ? 
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This  question  we  ma}'  certainly  answer  in  the  negative  for 
some  cases.  If  a  young  man  never  had  an  aural  or  cere- 
bral trouble  of  any  kind,  and  is  certainly  seized  with  head- 
ache, vertigo,  vomiting,  and  loss  of  hearing,  and  if  all  the 
general  symptoms  disappear  completely  in  the  course  of 
a  quarter  of  an  hour,  leaving  only  deafness  and  tinnitus 
aurinm,  we  should  be  hypercritical  in  diagnosticating  any- 
thing but  primary  labyrinthine  affection,  probably  of  an 
apoplectic  nature.  The  same  may  be  asserted  of  other 
cases,  for  instance  our  third,  and  most  of  Meniere's  cases, 
where  the  first  attacks  were  also  more  or  less  sudden  but 
protracted,  and  relapsing  from  time  to  time,  not  showing, 
however,  any  evidences  of  tympanal  or  cerebral  aft ections. 
I  should  not  omit  to  repeat  that  the  low  degree  of  atrophy 
of  the  optic  nerves  in  our  third  case  argues  in  favor  of 
some  cerebral  disorder.  The  sudden  appearance  of  the 
aural  difficulty,  its  typical  development  and  course,  and 
the  absence  of  any  other  cerebral  derangement,  determine 
the  case  likewise  to  be  an  example  of  idiopathic  labyrin- 
thine affection,  accidentally  complicated  with  a  low  degree 
of  atrophy  of  the  optic  nerves. 

Active  morbid  processes  in  the  middle  ear,  acute  catar- 
rhal and  purulent  (phlegmonous)  inflammations,  may 
cause  severe  cerebral  symptoms,  either  with  or  without 
implication  of  the  labyrinth.  Lucae  (18)  points  out  that 
the  labyrinth  may  be  assumed  un involved,  if  the  sound 
of  a  tuning-fork  from  the  glabella  is  heard  better,  or 
at  least  equally  well,  on  the  affected  side.  The  prog- 
nosis quoad  vitam,  he  says,  is  favorable  in  such  cases. 
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Although  this  may  not  hold  good  for  all  cases,  as  the  in- 
flammation frequently  spreads  from  the  tympanum  into 
the  brain  through  the  tegmen  tympani  directly,  it  is  cer- 
tainly a  valuable  diagnostic  symptom  of  the  fact — which 
is  also  corroborated  by  pathological  anatomy — that  the 
labyrinth  may  be  uninvolved  in  severe  affections  of  the 
middle  ear.  On  the  other  hand,  the  labyrinth,  beyond 
a  doubt,  in  many  cases  of  tympanic  affections,  parti- 
cipates more  or  less  extensively.  Hyperemia  with 
serous  and  purulent  effusions  have  been  found  in  all  parts 
of  the  labyrinth.  Certain  functional  disturbances,  such 
as  tinnitus  aurium,  diplacusis  monauricularis  and  binau- 
ricularis,  and  deafness  for  sounds  transmitted  through 
the  bones,  also  indicate  a  participation  of  the  labyrinth 
when  occurring  with  morbid  conditions  of  the  middle  ear. 
The  diagnosis  and  denomination  of  the  disease  in  such 
cases  will  hardly  be  difficult,  although  it  may  often  not 
be  easy  to  determine  to  what  extent  the  labyrinth  is  in- 
volved, and  what  is  the  anatomical  nature  of  the  secondary 
changes.  Tinnitus,  diplacusis,  and  paracusis  may  result 
from  increased  intra-auricular  tension,  which,  of  late,  has 
been  called  in  to  explain  so  many  symptoms  not  otherwise 
explicable.  Chronic  otitis  media,  however,  may  lead  to 
the  production  of  Meniere's  disease.  In  some  of  the  cases 
published  by  Meniere  himself,  this  origin,  if  not  clearly 
expressed,  may  be  supposed  with  probability.  It  can 
easily  be  understood  that  chronic  inflammation  of  the 
middle  ear  produces  a  hyperrernic  condition  of  the  inner 
ear,  which  may  persist  after  the  aural  catarrh  has  ceased. 
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This  labyrinthine  congestion,  although  resulting  from  ca- 
tarrh in  the  tympanum,  may  itself  be  the  origin  of  the 
lesion  causing  the  chain  of  symptoms  present  in  Meniere's 
disease.  The  following  case  affords  an  illustration  of  this 
proposition : — 

Case  IV. — H.  Barry,  of  New  York,  32  years  old,  has  always  enjoyed 
good  health  and  excellent  hearing  until  3^-  years  ago.  In  August,  1867, 
he  experienced,  after  bathing  in  the  sea,  impairment  of  hearing  and 
noises  in  both  ears,  without  pain  or  discharge.  Both  the  noises  and 
impairment  of  hearing  have  remained  permanent,  increasing  in  bad 
weather.  H  e  was  treated  in  different  ways  by  aurists  of  this  city  and  of 
Paris.  In  November,  1869,  when  he  first  came  to  consult  me,  I  found 
all  the  symptoms  of  chronic  aural  catarrh  present  in  both  ears.  The 
tympanic  membranes  were  dull,  movable,  and  slightly  depressed.  The 
ticking  of  a  watch  was  not  heard  at  all,  the  tuning-fork  from  the  glabella 
was  well  perceived,  loud  voice  was  heard  at  5  feet  with  the  right  ear, 
and  at  10  with  the  left.  He  suffered  from  chronic  pharyngo- 
nasal  catarrh,  and  constant  tinnitus  aurium.  Inflation,  according  to 
Politzer's  method,  produced  a  slight  crackling  sound,  heard  through 
the  auscultation  tube.  The  tick  of  the  watch  was  afterward  heard  \ 
an  inch  from  the  right  ear,  and  on  contact  with  the  left;  the  voice  some 
feet  farther  with  either  ear  than  before.  I  treated  him  with  astringent 
remedies  applied  as  gargles,  injected  with  the  posterior  nares  syringe, 
and  snuffed  up  through  the  nostrils,  together  with  inflation  of  the  tym- 
panic cavities.  He  improved  so  much  as  to  hear  the  voice  at  12  feet 
with  the  right  ear,  and  at  20  feet  with  the  left,  and  the  tick  of 
the  watch  at  1  inch  with  the  right,  and  \  inch  with  the  left 
ear.  The  noises  had  almost  disappeared  after  he  had  followed  this 
treatment  pretty  regularly  for  four  months.  During  the  last  year 
he  came  to  see  me  only  at  long  intervals,  when  a  cold  had  produced  a 
temporary  aggravation.  In  the  beginning  of  March,  1871,  he  saw  me 
again,  complaining  that  during  a  long  spell  of  stormy  weather  he  had 
taken  a  fresh  cold  by  getting  his  feet  wet,  I  found  his  hearing  dimin- 
ished in  either  ear  to  the  perception  of  ordinarv  voice  at  the  distance 
10 
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of  half  a  foot.    He  could  not  hear  the  watch  at  all,  and  said  that  the 
noises  in  his  ears  were  intense.    After  inflation  of  the  tympanum,  he 
heard  the  voice  at  2  feet  with  each  ear.    I  injected  a  1  per  cent,  solu- 
tion of  nitrate  of  silver  into  his  pharyngo-nasal  cavity,  and  advised 
him  to  apply  a  vesicant  behind  his  ears.    He  felt  better  for  two  days, 
and  slept  well ;  but  when  he  awoke  in  the  morning  of  the  third  day  he  had 
headache,  vertigo,  and  nausea.    On  raising  his  head,  his  bed  and  the 
surrounding  objects  seemed  to  tilt.    The  pictures  on  the  wall  appeared 
to  be  in  a  see-saw  motion.    He  felt  as  if  he  were  on  board  ship  upon 
the  ocean  in  a  storm.    When  he  sat  up,  his  head  moved  involuntarily 
from  one  side  to  the  other,  as  if  irresistibly  pushed ;  at  times  it  also  was 
forcibly  drawn  backward,  but  never  forward.    By  great  effort  he  got 
up,  and  drove  in  a  carriage  to  his  place  of  business,  but  was  obliged  to 
return  at  once,  as  the  above-described  symptoms  became  so  intense  that 
he  was  unable  to  keep  himself  upright.    In  standing  or  walking  he 
reeled  from  side  to  side,  and  prevented  himself  from  falling  by  grasping 
surrounding  objects.     His  hearing  was  worse  than  before,  and  the 
noises  in  his  ears  very  distressing.    In  his  right  ear  they  resembled  a 
sharp  whistling,  while  a  humming,  like  that  of  insects,  seemed  to  fill 
the  whole  left  side  of  his  head.    His  own  voice  sounded  to  him  shrill 
and  whistling.     While   lying  quiet  in   bed   he  felt  easy,  but  the 
moment  he  tried  to  rise  the  vertigo  and  turning  motions  reappeared. 
These  symptoms  were  less  marked  the  next  day,  and  he  was  able  to  go 
out  the  third  day ;  but  his  gait  was  so  unsteady  that  he  frequently  was 
obliged  to  take  hold  of  a  lamp-post  or  railing  for  fear  of  falling.  The 
inclination  to  fall  was  always  sideways,  never  forward.    During  the 
following  two  weeks  he  improved  gradually,  the  symptoms  returning 
in  rarer  and  shorter  attacks.    On  interrogation  he  remembered  having 
had  previously  such  slight  attacks,  but  as  they  were  only  momentary 
he  had  never  mentioned  them.    He  told  me  the  history  of  the  severe 
attack  and  its  course,  on  March  23,  a  fortnight  after  it  began,  ex- 
cusing himself  for  not  having  come  sooner  on  account  of  general  illness, 
which  his  physician  had  called  congestion  of  the  brain,  threatening  apo- 
plexy, and  treated  accordingly.    I  examined  his  ears ;  they  appeared  as 
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before,  the  nasopharyngeal  catarrh  less,  the  Eustachian  tubes  pervious, 
the  air  heard  on  auscultation,  the  tick  of  a  watch  applied  to  the  auricle 
or  to  different  places  on  the  head  not  perceived ;  the  voice  only  when 
loud  and  at  the  ears.  The  sound  of  the  tuning-fork  from  the  glabella 
was  heard  well  in  either  ear.  Sounded  near  the  ear  the  vibrations  of  a 
tuning-fork  of  middle  pitch  were  distinctly  perceived  in  each  ear ;  but 
neither  those  of  a  very  low  nor  those  of  a  high  tuning-fork  were  heard. 
All  the  notes  sounded  on  the  piano  were  heard  with  each  ear. 

The  examination  with  the  galvanic  current,  strictly  according  to 
Brenner's  method,  gave  the  following  result  : 

Left  ear,  xx  elements,  1000  units  of  resistance  : 

Ca  C.  whistling. 

Ca  D  > 

Ca  O  

An  C   

An  D  

An  0  whistling. 

Right  ear,  up  to  xxix  elements  and  2000  resistances,  only  pain,  no 
specific  reaction. 

In  another  sitting,  two  days  later,  the  left  ear  gave  the  same  reaction 
as  above  noted,  and  the  right  also  gave  the  same  formula  with  xxv 
elements  and  1800  resistances. 

This  case  shows  that  an  acute  aural  catarrh,  resulting 
from  sea-bathing,  passed  over  into  a  chronic  state,  which 
was  improved  by  treatment,  but  was  followed  a  year 
afterward,  that  is,  three  years  and  a  half  after  it  first  set 
in,  by  a  sudden  attack  of  Meniere's  disease,  presenting 
all  its  symptoms  except  actual  vomiting. 

Affections  of  the  inner  ear  consequent  on  diseases  of 
the  brain  and  its  enveloping  membranes,  are  certainly 
frequent  There  are  many  canals  leading  from  the  cra- 
nial cavity  into  the  labyrinth  liable  to  be  the  channels  for 
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the  propagation  of  morbid  action  and  its  products,  such 
as  serous,  hemorrhagic,  and  purulent  exudations.  That 
deafness  is  sometimes  the  result  of  the  various  forms  of 
meningitis  has  long  been  generally  known.  The  centre 
of  audition  or  the  acoustic  nerves  may  be  destroyed  by 
meningitis  and  cerebritis  without  the  occurrence  of  any 
changes  in  the  inner  ear.  But  if  we  are  allowed  to  draw 
conclusions  from  the  analogy  of  the  ear  with  the  eye, 
there  will  be,  in  the  majority  of  cases,  an  extension  of  the 
morbid  process  in  the  organ  of  sense.  Acute  hydro- 
cephalus produces  deafness  in  some  cases,  blindness  in 
others,  and  neither  in  most  cases.  The  same  may  be  said 
of  meningitis  cerebro-spinalis  in  its  epidemic  and  sporadic 
form.  These  diseases  run  their  course  sometimes  in  a 
few  weeks,  and  among  the  sequelae  deafness  may  be  the 
only  one  to  attract  particular  notice.  Are  we  justified 
by  that  in  considering  the  whole,  or  at  least  the  primary 
and  principal  disease  in  these  cases  to  be  "  Otitis  intima 
sive  labyrinthica  "  ?  We  would  certainly  often  make  a 
false  diagnosis.  Does,  on  the  other  hand,  no  idiopathic 
inflammation  of  the  labyrinth  occur?  Its  existence,  I 
think,  should  be  as  little  denied  as  the  existence  of  idio- 
pathic retinitis  which  the  ophthalmoscope  now  has  trans- 
ferred from  the  region  of  supposition  into  that  of  reality. 
I  am  ready  to  acknowledge  the  great  merits  of  Dr.  Volto- 
lini  for  the  description  of  "  Otitis  intima  sive  labyrinthi- 
ca "  (19,  20,  21),  but  must  at  the  same  time  express  my 
opinion  that  his  views,  although  confessedly  more  re- 
stricted at  present  than  they  have  been,  are  still  too 
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extreme.  I  will  first  relate  a  case  in  order  to  base  the 
discussion  upon  clinical  data. 

Case  Y. — February  22d,  1871,  a  healthy-looking  girl  (Carrie  Stimus, 
of  128  Charlton  Street,  New  York  City),  ret.  years,  was  brought  to 
the  New  York  Ophthalmic  and  Aural  Institute,  with  the  following  his- 
tory : — The  child  had  always  enjoyed  good  health  until  last  March,  after 
which,  during  the  course  of  three  months,  she  sometimes  ran  anxiously 
to  her  mother  crying  that  she  was  going  to  fall.  J une  1 3th  she  became 
ill,  having  headache,  paleness  of  the  face,  nausea,  vomiting,  loss  of  ap- 
petite, general  heat.  She  felt  better  toward  evening,  slept  well  until 
5  o'clock  the  next  morning,  when  suddenly  she  had  intense  headache, 
vomiting,  convulsions  in  the  nape  of  the  neck  (opisthotonus),  convergent 
squint,  and  contractions  of  the  muscles  of  the  left  side  of  her  face. 
Although  her  head  felt  confused,  she  answered  correctly  when  spoken 
to.  Soon  afterward  she  became  comatose,  but  woke  from  time  to  time 
with  violent  convulsions.  The  symptoms  reached  their  acme  on  the 
fourth  day,  lasted  unabated  until  the  sixth  day,  and  from  the  seventh 
day  they  (headache,  vomiting,  convulsions  of  the  neck,  face,  and  eyes) 
disappeared  gradually,  and  she  was  able  to  get  out  of  bed  by  the  eleventh 
day.  She  was,  however,  so  weak  that  she  could  not  walk  for  the  next 
five  weeks.  When  she  could  walk,  she  was  so  dizzy  that  she  frequently 
fell  down,  after  having  made  a  few  steps  only,  sometimes  forward  and 
sometimes  sideways.  This  dizziness  and  uncertainty  of  gait  diminished 
only  very  slowly,  and  even  now,  seven  months  after  the  attack,  she  is 
not  entirely  free  from  them. 

On  the  second  day  of  the  acute  attack  it  was  noticed  that  the  child 
had  become  completely  deaf,  and  she  has  remained  so  ever  since.  No 
other  symptoms  on  the  part  of  the  organs  of  hearing  have  been  ob- 
served, nor  was  I  able  to  detect  any  on  examination  when  the  child 
was  brought  to  me.  The  tympanic  membranes  appeared  normal, 
were  movable,  and  the  rushing  of  air  into  the  tympanum  on  inflation 
could*  be  heard  by  auscultation.  No  perception  of  any  sound  could  be 
demonstrated.  The  examination  with  the  galvanic  current,  which  was 
made  several  times,  gave  no  result. 
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The  symptoms  and  course  of  this  case  answer  to  the 
description  of  meningitis  cerebro-spinalis.  As  this  dis- 
ease mostly  appears  epidemically,  sporadic  cases  of  it 
may  have  been  frequently  described  as  meningitis  sim- 
plex. There  was,  as  far  as  I  know,  no  epidemic  of 
meningitis  cerebro-spinalis  in  New  York  last  year. 

The  first  question  which  we  have  to  answer  with  regard 
to  this  case  is:  Was,  in  the  case  just  related — which  is 
only  an  example  of  many  similar  ones  on  record — the 
ear-disease  primary  or  consecutive?  Voltolini  (19,  20, 
21),  and  in  conjunction  with  him  G.  Eeichel  (22), 
strong] y  advocate  the  former  opinion,  and  even  go  so  far 
as  to  deny  (Voltolini)  or  doubt  (Eeichel)  the  cerebral 
origin  in  the  13  cases  of  deafness  in  consequence  of  men- 
ingitis cerebro-spinalis  epidemica  reported  by  Prof.  S. 
Moos  (23).  These  cases  of  Moos  were  all  observed  in 
the  wide-spread  and  well-marked  epidemic  which  oc- 
curred in  the  valley  of  the  upper  Rhine  in  1864.  They 
were  all  diagnosticated  and  entered  on  the  list  as  such  by 
physicians  who  knew  this  disease  well  from  their  own 
extended  experience.  Niemeyer's  excellent  monograph 
(24)  describes  the  same  epidemic,  and  some  of  the  cases 
of  Moos  are  also  cases  embodied  in  Niemeyer's  treatise. 
I  myself  saw  several  of  Moos's  cases,  and  some  others  be- 
sides, occurring  in  the  same  epidemic,  in  which  I  took  a 
great  interest,  principally  on  account  of  the  fatal  eye-dis- 
ease which  accompanied  about  five  per  cent,  of  the  cases. 
Most  of  them  which  had  been  complicated  with  eye- 
disease  I  did  not  see  till  after  their  recovery  from  the 
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meningitis ;  but  I  also  observed  some  during  the  course 
of  the  inflammation,  while  on  visits  to  the  principal 
towns  in  which  the  epidemic  occurred.  Exceptionally 
the  eyes  as  well  as  the  ears  were  affected,  and  blind- 
ness, together  with  deafness,  remained  after  the  recovery 
from  the  meningitis.  The  cases  in  which  the  eyes  were 
affected  showed  exactly  the  same  chain  of  general 
symptoms  as  those  which  were  followed  by  deafness,  and 
those  in  which  neither  the  eyes  nor  the  ears  were  impli- 
cated. Is  there  any  reason  for  thinking  those  cases 
which  were  followed  by  deafness,  instances  of  primary 
"  otitis  intima  s.  labyrinthica  mistaken  for  meningitis  "  ? 
Certainly  just  as  little  as  for  thinking  the  cases  followed 
by  blindness  examples  of  primary  ophthalmia  interna  mis- 
taken for  meningitis.  The  anatomical  nature  of  the  eye 
affection  in  epidemic  cerebro-spinal  meningitis  is,  as  far 
as  facts  demonstrate,  identical  with  that  of  the  ear  affec- 
tion. In  the  vast  majority  of  cases  the  eye  loses  its 
sight  by  purulent  irido-choroiditis.  Three  post-mortem 
examinations  of  Heller  and  Lucae  showed  that  in  cere- 
brospinal meningitis  purulent  inflammation  existed 
within  the  labyrinth.  In  some  cases  the  eye  affection  is 
simple  exudative  or  plastic  iritis,  or  irido-cyclitis,  and 
their  sight  may  be  preserved  or  regained  by  an  opera- 
tion. In  analogy  to  this,  several  cases  are  on  record  in 
which  hearing  was  preserved  or  regained  after  the  recov- 
ery from  the  meningitis.  The  inflammation  in  these 
cases  must  have  been  of  a  less  destructive  character,  more 
plastic  than  purulent.    Voltolini's  objections,  though 
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couched  in  most  emphatic  language,  do  not  in  the  least 
invalidate  Moos' s  views.  I  answer  only  two  of  them. 
Yoltolini  says  that  meningitis  cerebro-spinalis  with  great 
preference  occurs  in  adults,  and  has  almost  always  a 
lethal  termination.  This  statement  is  not  founded  on 
statistics.  The  cases  of  recovery  from  cerebro-spinal 
meningitis,  in  which  blindness  remained,  were  mostly 
children.  This  is  the  result  of  my  own  experience  and 
of  all  the  writers  on  the  subject.  The  cases  of  recovery 
from  meningitis  in  which  deafness  remained  were,  ac- 
cording to  Moos,  also  mostly  children.  My  conviction 
is,  that  meningitis  is  generally  less  dangerous  in  children 
than  in  adults.  This  conviction  is  based  on  the  fact  that 
neuro-retinitis,  which  is  an  extension  of  meningitis,  and 
can  be  followed  in  its  whole  course,  affords  a  better 
prognosis,  quoad  visum  and  quoad  vitam,  in  the  young 
than  in  the  old.  I  could  cite  many  instances  to  substan- 
tiate this,  and  it  was  also,  if  my  memory  serves  me,  the 
opinion  of  Von  Graefe.  This  may  help  us  to  explain 
why  we  observe  deafness  and  blindness  acquired  under 
meningitic  symptoms  more  frequently  in  children  than 
in  adults. 

As  another  argument  in  favor  of  the  idiopathic  inflam- 
mation of  the  labyrinth  in  the  cases  under  consideration, 
Voltolini  and  Reichel  point  out  that  other  nerves  are  not 
permanently  affected,  especially  that  facial  paralysis  has 
not  been  noticed  together  with  deafness.  This  shows 
that  the  adjacent  centres  and  trunks  of  both  these  nerves 
are  not  destroyed,  and  renders  it  evident  that  the  cauSjB 
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of  the  deafness  must  be  in  the  destruction  of  the  expan- 
sion of  the  auditory  nerve  in  the  labyrinth.  But  it 
does  not  prove  that  the  ear-affection  is  primary.  In 
what  percentage  it  occurs  in  cerebrospinal  meningitis 
we  know  not,  as  it  must  have  been  frequently  overlooked 
in  the  lethal  cases.  It  is  mentioned,  however,  by  all 
writers  on  the  disease  under  consideration,  and  Wunder- 
lich  (Arch.  f.  Heilkunde  VI.,  268  etc.,  Med.  Centr.- 
Blatt,  Bd.  III.,  p.  349)  says :  "  Headache,  stiffness  of  the 
neck  and  back  are  always  present ;  in  addition,  deafness 
in  one  or  both  ears  is  a  decisive  though  not  constant 
symptom."  He  is  of  opinion  that  the  occurrence  and 
propagation  of  cerebro-spinal  meningitis  argue  in  favor 
of  its  infective  nature.  The  affection  of  the  membranous 
labyrinth,  purulent  inn  animation,  then  might  be  of  a 
pysemic  nature.  The  eye  affection  is  certainly  of  that 
kind,  as  is  pointed  out  by  Dr.  Joseph  Jacobi  (Arch.  f. 
Ophth.,  Xll,  3,  p.  156-167).  Not  long  before  his  paper 
I  had  given  a  short  description  of  the  symptoms  of  the 
eye- affection  in  meningitis  cerebro-spinalis  (Med.  Centr.- 
Blatt,  1865,  p.  513,  etc.),  and  termed  it  hyperplastic  or 
sarcomatous  choroiditis,  a  very  inappropriate  name, 
which  I  had  chosen,  to  remain  in  conformity  with  the 
leading  text-book  on  Ophthalmology  at  that  time, 
namely,  Stellwag's,  where  this  disease,  though  mixed  with 
heterogeneous  conditions,  had  been  described  under  that 
name ;  but  I  soon  convinced  myself  that  it  was  identical 
with  the  purulent  irido-choroiditis  which  occurs  in  puer- 
peral fever,  and  is  evidently  of  a  pysemic  or  metastatic 
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nature.  I  had  an  opportunity  to  observe  during  life 
three  eyes  thus  affected,  and  to  examine  them  microscopi- 
cally after  the  death  of  the  patients.  (Described,  Arch, 
of  Ophth.,  Vol.  XIIL,  1,  p.  127-181.) 

Sight  in  puerperal  fever  is  sometimes  destroyed  in  one 
or  both  eyes  in  a  very  short  time,  for  instance  in  twenty- 
four  hours,  by  purulent  choroiditis.  I  should  not  be 
surprised  if  hearing  were  destroyed  in  a  similar  way  ;  but 
I  am  not  sufficiently  acquainted  with  the  literature  to 
support  this  supposition  by  reported  cases.  Whether 
other  infectious  diseases  act  in  the  same  way,  I  know  not. 
Pathology  has  shown  that  in  cerebro-spinal  meningitis  the 
hearing  may  be  impaired  or  destroyed  by  other  processes 
than  purulent  otitis  labyrinthica,  namely,  suppuration  in 
the  fourth  ventricle,  or  along  the  course  of  the  auditory 
nerve,  or  in  the  tympanic  cavity.  In  the  same  way  the  eyes 
may  suffer  from  other  diseases  than  purulent  choroiditis. 
Neuro-retinitis  has  been  observed  (Schirmer),  and  this 
indicates  an  immediate  extension  of  the  inflammatory 
products  from  the  arachnoid  cavity  along  the  optic  nerves 
into  the  eye-ball.  A  similar  propagation  of  the  inflam- 
matory products  into  the  inner  ear  seems  to  be  very  prob- 
able, but  has  not  yet  been  demonstrated,  as  far  as  I 
know.  It  would  not  produce  total  deafness,  at  least  not 
in  a  short  time,  if  we  may  judge  of  it  from  neuro-retinitis, 
where  sometimes  after  months  only  the  eye  becomes  blind 
by  progressive  atrophy  of  the  optic  nerve.  The  principal 
anatomical  lesion  in  the  eye  produced  by  cerebro-spinal 
meningitis  is  purulent  choroiditis,  disconnected  with  the 
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purulent  inflammation  within  the  cranial  cavity ;  so  the 
principal  lesion  in  the  ear  is  probably — I  say  probably 
because  I  know  only  of  three  corroborating  post-mortems — 
a  purulent  inflammation  in  the  labyrinth,  likewise  dis- 
connected with  the  cranial  cavity.  This  would  explain 
why  facial  paralysis  so  rarely  accompanies  it. 

A  remarkable  and  somewhat  surprising  feature  of  this 
ear  affection  is  the  frequency  of  its  occurrence  in  both  ears. 
Instead  of  attempting  to  explain  this  by  an  unknown 
predisposition  of  the  ears  to  simultaneous  or  sympathetic 
inflammation,  I  prefer  to  state  that  frequently  both  eyes 
also  are  affected  and  become  totally  blind  in  cerebro  spi- 
nal meningitis,  as  for  instance  was  the  case  in  nine  out  of 
the  eleven  of  J.  Jacobi's  patients. 

If  all  these  facts  derived  from  the  epidemic  cerebro- 
spinal meningitis  be  true,  they  will  perhaps,  with  certain 
modifications  or  restrictions,  be  valid  also  for  the  spora- 
dic occurrence  of  the  same  disease.  That  this  holds  good 
for  purulent  internal  ophthalmia  in  sporadic  cases  of 
puerperal  fever  I  know  by  personal  observation. 

This  leads  to  the  question  whether  such  cases  as  the 
fifth  above  described — where,  under  the  full  array  of  the 
symptoms  of  acute  meningitis,  or  cerebrospinal  meningi- 
tis, deafness  ensues — are  primarily  meningi tides,  or  oti- 
tides.  The  possibility  of  the  occurrence  of  purulent  oti- 
tis interna  as  a  primary  disease  cannot,  a  priori,  be  denied, 
though  it  has  not  yet  been  confirmed  by  autopsy,  except 
in  traumatic  cases.  If  it  occur,  it  in  all  probability 
causes  severe  cerebral  symptoms,  as  do  many  cases  of 
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otitis  purulenta  media.  To  my  mind,  it  must  be  exceed- 
ingly rare.  But  since  I  am  quite  as  unable  to  disprove 
by  anatomical  investigation  the  frequency  of  its  occur- 
rence as  its  advocates  are  to  prove  it,  they  may  allow  me 
again  to  arrive  at  probabilities  by  analogy.  Purulent 
choroiditis  is  hardly  known  as  an  idiopathic  disease  ;  it  is 
either  of  traumatic  or  pysemic  origin,  or  communicated 
from  the  suppurative  inflammations  of  adjacent  tissues, 
principally  from  the  cornea  and  iris,  rarely  from  the  orbit. 
The  labyrinth  is  a  structure  analogous  to  the  parts  of  the 
eye  lying  behind  the  crystalline  lens  and  iris,  but  better 
protected  from  external  injurious  causes.  The  mere, 
though  undeniable  possibility  of  the  occurrence  of  a  cer- 
tain disease,  is  not  sufficient  to  prove  its  frequency.  No- 
body, for  instance,  could  doubt,  a  priori,  the  occurrence  of 
a  blennorrhcea  of  the  male  urethra  not  acquired  by  infec- 
tion ;  but  what  confidence  do  we  place  in  the  assertions  of 
those  "  respectable  "  gentlemen  who  swear  they  could  not 
have  caught  it  from  women  ?  In  the  same  way,  unless 
convinced  by  facts  to  the  contrary,  I  am  inclined  to  think 
otitis  labyrinthica  purulenta  a  secondary  disease,  either 
of  a  traumatic  or  pysemic  origin,  or  imparted  from  the 
neighboring  tissues,  the  bones,  the  membranes  of  the 
middle  ear,  or  the  contents  of  the  cranial  cavity. 

The  principal  argument  of  Voltolini  in  favor  of  idio- 
pathic otitis  labyrinthica  is  the  recovery  of  the  general 
heal tli  of  the  patients.  Meningitis  of  any  kind,  he  says, 
is  a  lethal  disease  in  the  immense  majority  of  the  cases,  if 
not  always.   The  opinions  of  physicians  on  the  question  of 
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the  mortality  in  meningitis  are  divided.    Some  pretend 
to  have  observed  many  recoveries,  but  their  opponents 
allege  that  then  the  diagnosis  was  incorrect.  Blindness 
and  deafness  are  mentioned  as  frequent  sequelae  of  menin- 
gitis.   In  regard  to  the  former  I  can  state  by  manifold 
observation  that  I  have  seen  all  possible  degrees  of  im- 
pairment of  sight  supervene  after  sporadic  meningitis. 
During  the  acute  attack,  we  see  with  the  ophthalmoscope 
nenro-retinitis,  which,  after  the  recovery  of  the  patient, 
gradually  passes  over  into  a  more  or  less  advanced  state 
of  atrophy  of  the  optic  nerve.  To  cite  one  example,  I  may 
mention  that  a  boy  five  years  old,  the  son  of  a  physician 
of  this  city,  suffered  from  acute  meningitis  two  years  ago, 
with  neuro-retinitis  and  paralysis  of  the  abducentes.  He 
recovered  from  the  severe  cerebral  symptoms  in  the  course 
of  thirteen  days,  while  the  neuro-retinitis  slowly  disap- 
peared, leaving  the  ophthalmoscopic  appearances  of  atro- 
phy of  the  optic  nerves,  with  very  good  vision  in  one  eye 
and  moderately  good  vision  in  the  other.  Convergent 
squint,  which  had  developed  from  the  paralysis  of  the  ex- 
ternal recti,  passed  away  almost  completely  in  the  course 
of  these  two  years.    Meningitis  is  more  frequent,  and  its 
prognosis  quoad  vitam  vastly  more  favorable  in  children 
than  in  adults.    It  is,  therefore,  not  surprising  that  blind- 
ness or  deafness  acquired  from  meningitis  is  more  frequent 
in  children  than  in  adults. 

AVith  regard  to  the  diagnosis  whether  the  otitis  labyrin- 
thica  or  the  meningitis  is  the  primary  affection,  I  raise  only 
the  following  question  :  If  the  same  complex  of  cerebral 
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symptoms  in  some  cases  produces  deafness,  in  others  blind- 
ness, and  in  many  others  neither,  why  should  we  call  the 
first  group  otitis  labyrinthica  mistaken  for  meniDgitis, 
whereas  in  the  second  group  the  dependence  of  the  ocu- 
lar affection  on  the  cerebral  disease  can  be  demonstrated  ? 

Thus  far  we  have  seen  that  there  are  in  the  labyrinth 
inflammatory  processes  of  very  different  origin  and 
nature ;  primary  and  secondary,  hemorrhagic,  traumatic, 
exudative — with  the  symptoms  of  increased  pressure — 
and  purulent.  Not  wishing  to  interrupt  too  frequently 
the  context  of  this  paper  by  the  history  of  cases,  I  de- 
scribed only  such  observations  as  appeared  to  be  repre- 
sentative of  the  varieties  of  otitis  interna.  There  are, 
however,  many  cases  coming  before  the  aural  practitiouer 
where  it  is  not  easy,  if  possible  at  all,  to  make  an  exact 
diagnosis.  Both  practical  and  theoretical  interests  require 
that  such  cases  should  not  be  passed  over  in  silence,  but, 
on  the  contrary,  conspicuously  pointed  out  as  problems 
awaiting  their  solution  from  further  labor.  Prompted  by 
these  motives,  I  shall  now  present  a  condensed  history  of 
all  the  cases  of  actual,  probable,  or  possible  inflammatory 
affections  of  the  labyrinth  that  came  under  my  notice 
during  the  twenty-seven  months  of  my  sojourn  in  New 
York.  I  omit  the  observations  of  hyperacusis,  diplacusis, 
and  defects  in  the  range  or  amplitude  of  audition,  confin- 
ing myself  to  the  report  of  those  cases  in  which  the  hear- 
ing had  been  more  or  less  impaired.  Their  number  was 
42  out  of  1673  patients  suffering  with  ear  diseases,  that 
is  2^  per  cent. 
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Cases  of  injury  may  cause  gradual  or  sudden,  partial 
or  complete  deafness. 

Case  VI.  ,  ret.  24  years.    Deaf  in  right  ear  on  which  he  was 

frequently  struck  when  young.  No  other  cause  assignable.  Left  ear 
healthy.  On  physical  examination  both  outer  and  middle  ears  alike 
and  healthy. 

The  lesions  resulting  from  boxing  the  ears  may  be 
either  in  the  inner  or  the  middle  ear.  As  in  the  fore- 
going case,  no  abnormality  was  detected  in  the  sound- 
conducting  apparatus  on  physical  examination,  it  seems 
natural  to  assume  that  the  labyrinth  had  suffered  from 
hemorrhage  and  inflammation  with  or  without  fracture  of 
its  bony  parts.  The  occurrence  of  traumatic  hemorrhage 
in  the  labyrinth  without  fracture,  appears  plausible  when 
we  remember  the  hemorrhages  in  the  cranial  cavity,  and 
the  isolated  ruptures  of  the  inner  membranes  of  the  eye, 
especially  of  the  choroid,  produced  by  blows  on  the  head 
or  eye,  and  unconnected  with  any  solution  of  continuity  in 
the  skull  or  the  fibrous  capsule  of  the  eye  (see  Archives 
of  Ophthalmology  and  Otology,  I.,  1,  p.  149,  etc.).  This 
explanation  is  borne  out  by  the  post-mortem  examination 
of  a  case  of  gun-shot  injury  to  the  head,  described  by  S. 
Moos  in  a  subsequent  paper  of  the  present  number  of  these 
Archives, 

Case  VII.  ,  10  years  old,  lost  hearing  two  years  ago  from  a  fall. 

Vomiting,  hemorrhage  from  left  ear,  perhaps  also  from  right.  He  has 
retained  slight  perception  of  the  loudest  sounds.  On  physical  examina- 
tion no  abnormality. 

Case  VII.  f  11  years  old.    When  seven  years  old,  fell  down 

stairs,  had  convulsions,  followed  by  delirium  for  a  month.  Deafness 
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was  discovered  a  week  after  the  injury.  It  is  complete.  No  changes  in 
outer  and  middle  ears. 

Case  IX.  ,  vet.  21.    When  2  years  old,  fell  down  staii^s,  and 

became  deaf  from  it.  No  perception  of  sound.  No  abnormality  on 
physical  examination. 

These  three  latter  cases  of  severe  injury  by  a  fall  on 
the  head  are  analogous  to  the  second,  and  the  cases  of 
Politzer  and  Voltolini,  quoted  above.  As  they  were  fol- 
lowed by  severe  cerebral  symptoms  and  permanent  deaf- 
ness, hemorrhage  and  subsequent  purulent  otitis  interna 
in  consequence  of  fracture  of  both  petrous  pyramids,  is  to 
be  assumed  on  the  ground  of  the  post-mortem  conditions 
found  in  the  cases  of  Politzer  and  Voltolini. 

Case  X. — Hfemers^s  disease  after  childbirth.    Mrs.  ,  set.  32,  has 

been  married  for  ten  years.  In  her  first  confinement,  nine  years  ago, 
she  suffered  from  vertigo,  vomiting,  and  haziness  before  the  eyes,  for 
about  two  months.  The  hearing  was  unimpaired.  Her  second  confine- 
ment, seven  years  ago,  passed  without  any  abnormal  symptoms.  In  the 
third,  four  years  ago,  she  suffered  again,  but  only  for  some  days,  from 
vertigo  and  vomiting,  being  free  from  any  disturbance  of  hearing.  Six 
weeks  after  the  birth  of  her  fourth  child  she  ate,  one  evening,  a  large 
piece  of  ham.  In  the  night  she  had  vertigo,  nausea,  and  vomiting. 
On  trying  to  get  out  of  bed  in  the  morning,  she  felt  exceedingly  dizzy, 
and  staggered  from  one  side  to  the  other.  She  vomited  for  twenty-four 
hours,  but  never  lost  her  consciousness.  Her  hearing  was  very  dull. 
Heaviness  of  the  head,  vertigo,  and  the  uncertainty  of  gait,  have  con- 
tinued up  to  this  moment.  She  complains  of  her  head  not  being  fast 
on  her  shoulders.  When  she  is  not  supported  in  the  dark,  she  falls.  In 
walking  she  reels  like  a  drunken  person,  and  must  frequently  be  guided. 
She  has  only  quantitative  perception  of  sound,  and  is  unable,  even  with 
the  most  powerful  hearing-trumpets,  to  understand  words.  These  in- 
struments cause  an  unpleasant  sensation  in  her  head.     The  intonation 
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of  her  voice  has  much  changed  in  these  six  months,  though  she  still 
speaks  distinctly.  The  tympanic  membrane  and  the  outer  and  middle 
ears  show  no  signs  of  abnormality.  On  examination  with  the  galvanic 
current  she  had  with  10  elements  and  1000  resistances  a  sensation  of 
ringing  at  the  cathode  closure  in  the  left  ear,  and  the  same  sensation 
in  the  risrht  ear  with  25  elements  and  2000  resistances  at  the  cathode 
closure. 

This  case,  as  well  as  the  third,  fourth,  and  forty-second, 
is  a  fair  representative  of  Meniere's  disease,  the  symp- 
toms of  which  have  been  described  at  length  in  the  first 
part  of  this  paper.  Childbirth  produces  general  anemia, 
but  may,  at  the  same  time,  occasion  local  hyperemia, 
stasis,  extravasation,  and  inflammation.  The  symptoms  of 
our  case  lead  to  the  assumption  that  the  latter  took  place 
in  both  labyrinths.  It  is  worthy  of  notice  that  the 
patient  had  the  same  phenomena,  though  in  a  less  degree, 
during  two  previous  confinements. 

The  following  group  of  cases  are  analogous  to  the  fifth 
reported  in  the  context,  namely,  loss  of  hearing  during 
the  course  of  some  cerebral  affection,  which  in  most  cases 
corresponds  to  the  description  of  simple  meningitis.  I 
shall  limit  myself  to  short  abstracts  of  the  histories. 

Case  XI. —  Cerebrospinal  meningitis.  ,  set.  17.    When  7  years 

old  had  meningitis,  in  which  opisthotonus  was  a  prominent  symptom. 
During  the  disease  he  became  deaf  on  both  sides,  and  remained  so  ever 
since.  No  other  sequel  of  the  disease  was  left  behind.  On  exami- 
nation I  found  the  deafness  complete,  and  no  change  in  the  outer  and 
middle  ears. 

Case  XII.-  ,  set.  5.  Meningitis  when  1^  years  old,  which  ren- 
dered him  completely  deaf.    No  abnormality  on  physical  examination. 

Case  XIII.  ,  set.  8.    Meningitis  when  5  years  old,  which 
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left  total  deafness.  No  physical  abnormality  in  outer  and  middle 
ears. 

Case  XIV.  ,  set.  2J.  3Ieningitis,  with  consequent  total  deaf- 
ness when  eight  months  old.  No  physical  abnormality  in  outer  and 
middle  ears. 

Case  XV.  ,  set.  3  years.    Meningitis  when  13  months  old. 

Deaf  ever  since.  Seems  to  hear  very  loud  noises.  No  abnormality  on 
physical  examination, 

Case  XVI.  ,  set.  7.    Meningitis  when  1^  years  old.  Deaf 

ever  since.    Tympanic  membranes  somewhat  sunken. 

Case  XVII.  ,  set.  5.    Meningitis  when  3  years  old.  After 

recovery  hardness  of  hearing,  which  constantly  increased.  Is  now  com- 
pletely deaf.  No  change  in  outer  and  middle  ears  on  physical  examina- 
tion. 

Case  XVIII.  ,  set.  5.    When  4  years  old  became  severely  sick 

(meningitis),  and  was  confined  to  bed  for  7  weeks.  Hearing  was  failing 
during  the  illness,  and  totally  lost  after  the  convalescence.  No  abnor- 
mality on  physical  examination. 

Case  XIX.  ,  set.  i\.    When  3 \  years  old  had  sometimes,  in 

the  course  of  3  months,  attacks  of  sickness  and  vomiting,  then  severe 
"  gastric  fever,"  with  headache,  vomiting,  and  somnolence.  It  lasted 
four  weeks,  and  left  complete  deafness.    Outer  and  middle  ears  normal. 

Case  XX.  ,  set.  2\.    When  1  \  years  old  had  meningitis,  which 

rendered  him  deaf.    No  perception  of  sound.    No  physical  abnormality. 

Case  XXI.  ,  set.  8.    When  6  years  old  had  intense  fever 

(meningitis).  His  head  ached  and  was  very  red.  No  vomiting,  deli- 
rium, or  eruption.  He  was  constipated.  Ice  was  applied  to  his  head. 
On  the  tenth  day  he  woke  up  in  the  night,  when  all  around  was  quiet, 
and  asked  repeatedly  "that  the  music  might  be  stopped."  Soon  after 
he  fell  asleep  again,  and  on  awaking  in  the  morning  he  was  found  to 
be  completely  deaf.  He  recovered  from  his  fever  in  a  week,  but  had 
an  uncertain,  staggering  gait  long  afterward.  He  was  persistently  treated 
in  different  ways  ;  I  mention,  in  particular,  the  employment  of  electri- 
city for  six  months.    When  he  presented  himself  to  me,  he  gavenoevi- 
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dence  of  any  perception  of  sound.  There  was  normal  wax  in  both 
ears  ;  the  tympanic  membranes  were  whitish  at  their  lower  borders,  the 
handles  projecting,  and  the  tonsils  enlarged.  Inflation  normal.  The 
boy  had  gradually  lost  his  speech. 

Case  XXII.  ,  aet.  10.   When  9  months  old  had  meningitis,  with 

convulsions,  unconsciousness,  vomiting.  Completely  deaf  afterward. 
No  change  in  outer  and  middle  ears  found  on  examination. 

These  thirteen  cases,  it  seems  to  me,  would  all  be 
claimed  by  Voltolini  as  belonging  to  his  otitis  interna. 
I  have  above  given  the  reasons  why  I  must  differ  from 
his  views,  and  take  such  cases  as  these  to  be  primary 
meningitis  with  consequent  deafness  resulting  from  puru- 
lent inflammation  in  the  labyrinth.  I  agree  with  Volto- 
lini's  assertion  that  they  are  not  rare,  for  he  has  in  his 
own  aural  practice  observed  over  70  cases,  and  the 
number  of  13  cases  which,  in  the  course  of  two  years 
and  a  quarter,  came  under  my  own  notice,  corroborate 
his  statement.  His  cases,  like  mine,  were  all  s]3oradic 
affections,  no  epidemic  of  cerebro-spinal  meningitis  having 
occurred  either  in  Silesia  or  New  York.  The  course  of 
the  acute  disease — the  severe  cerebral  symptoms — was 
usually  between  two  and  three  or  four  weeks,  exception- 
ally (Case  XVIII.)  some  weeks  longer.  This  coincides, 
as  far  as  I  can  ascertain,  with  the  average  duration  of  me- 
ningitis simplex. 

In  the  great  majority  of  the  cases  the  hearing  was 
completely  destroyed  during  the  febrile  period ;  in 
others  it  was  incomplete  during  the  course  of  the 
acute  meningitis,  but  became  complete  afterward  (Case 
XVII.  J),  or  seems  to  have  remained  incomplete  (Case  XV.). 
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That  the  cochlea  is  the  principal  seat  of  the  aural 
lesion  follows  from  the  total  or  almost  total  destruction 
of  hearing.  One  case  (the  21st)  was  remakable  on  ac- 
count of  the  subjective  sensation  of  musical  sounds  which 
preceded  the  loss  of  hearing,  a  proof  that  excitation  of 
the  acoustic  nerve  w^as  previous  to  its  paralysis. 

The  destruction  of  hearing  was  rapid  in  many  cases, 
just  as  the  rapid  destruction  of  sight,  sometimes  in  less 
than  twenty -four  hoars,  is  one  of  the  prominent  symptoms 
of  purulent  choroiditis. 

The  external  and  middle  ears  in  all  but  one  of  the 
cases  that  came  under  my  notice,  were  found  normal. 
The  one  exceptional  case  (the  21st),  showed  symptoms 
of  chronic  otitis  media,  resulting  from  pharyngo-nasal 
catarrh  with  enlarged  tonsils. 

Closely  allied  to  the  deafness  in  consequence  of  acute 
meningitis  simplex  or  cerebro-spinalis,  is  that  in  connec- 
tion with  eclampsia  infantum. 

Case  XXIII,  ,  set.  4.  When  nine  months  old  had  convulsions 

and  other  cerebral  symptoms.  Since  that  time  hard  of  hearing  and  sub- 
ject to  epileptic  fits.  Was  worse  than  at  present.  Hears  a  little  with 
the  left  ear,  nothing  with  the  right.  Articulates  a  few  words.  Result 
of  physical  examination  negative. 

Cases  XXIY.  and  XXY.  ,  set.  6,  and  ,  4  years.  Two 

brothers ;  had  convulsions  in  their  first  year.  Both  heard  well  before, 
but  became  deaf  during  the  attacks,  and  remained  so  ever  since.  Noth- 
ing abnormal  on  physical  examination. 

Case  XXVI.  ,  set.  5.     Had  convulsions,  and  lost  his  hearing 

when  three  years  old.  Deaf-mute.  Low  mental  development.  Mem- 
branes tympanorum  dull,  otherwise  normal. 
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Case  XXVII. —   ,  set.  Convulsions  when  six  months  old. 

No  sign  of  hearing  afterward.  Deaf-mute.  Result  of  physical  exami- 
nation negative. 

Case  XXYIII.  ,  set.  2f .     Was  in  good  health  until  nine 

months  ago.  He  went  to  bed  without  any  symptoms  of  disease,  and  at 
midnight  awoke  with  convulsions  in  his  arms  and  legs,  but  no  opistho- 
tonus, no  spasms  in  the  eyes,  no  nausea,  no  vomiting.  He  was  crying, 
and  his  skin  was  very  hot.  This  attack  lasted  for  about  a  quarter  of  an 
hour,  when  the  child  fell  asleep  again.  He  slept  well  until  morning, 
when  he  awoke  apparently  quite  well,  but  the  mother  noticed  that  he 
could  not  hear.  A  month  later  she  brought  him  to  me.  I  found  no 
abnormality  in  his  ears  so  far  as  physical  examination  was  applicable, 
but  all  perception  of  sound  was  lost.  He  was  treated  for  some  time 
with  the  galvanic  current  according  to  Brenner,  but  never  showed 
the  least  evidence  of  hearing. 

This  last  case  is  analogous,  in  regard  to  the  suddenness 
of  the  destruction  of  hearing,  to  the  first  in  this  paper. 
There  was  hyperemia  of  the  brain,  as  the  crying  and  the 
heat  of  the  skin  would  indicate.  The  sudden  total  and 
permanent  loss  of  hearing  must  be  ascribed,  as  seems  to 
me,  to  apoplexy  either  in  the  common  nervous  centre 
of  audition  or  in  both  labyrinths.  The  latter  appears 
more  probable,  as  the  former  could  hardly  have  been 
limited  to  the  auditory  nerves,  and  would  have  produced 
cerebral  symptoms  of  longer  duration.  The  suddenness 
of  the  attack  and  the  immediate  deafness,  which  is  nearly 
always  complete  and  binauricular  as  it  seems,  are  very 
peculiar  features  of  these  cases.  The  causes  of  eclampsia 
infantum  are  manifold.  They  frequently  consist  in  irri- 
tation of  a  peripheric  nerve  transmitted  to  the  medulla 
oblongata,  but  when  they  are  followed  by  paralysis  or 


262 


anaesthesia  of  some  part  of  the  body,  or  impairment  or 
destruction  of  one  or  several  senses,  they  have  been  con- 
sidered as  a  symptom  of  an  affection  of  the  brain  (  Clio- 
mel:  Pafhologie  Generate,  3d  ed.,  p.  396).  Whether  they 
are  connected  with  hyperemia  or  anaemia  of  the  brain  is 
still  an  open  question  (Niemeyer's  Lehrbuch).  The  sud- 
den and  mostly  complete  destruction  of  hearing,  without 
any  other  lasting  consequences,  leads  forcibly  to  the  con- 
clusion that  an  acute  lesion,  hemorrhagic  or  serous  apo- 
plexy, takes  place  in  the  labyrinth,  and  destroys  the 
function  of  the  auditory  nerve  by  pressure  and  the  con- 
sequences of  the  exudation.  Hyperemia,  stasis,  extrava- 
sation, and  serous  effusion  being  symptoms  of  inflamma- 
tion, producing  changes  of  nutrition,  I  think  we  have  to 
classify  these  cases  among  the  inflammatory  affections  of 
the  inner  ear.  Anaemia  may  also  produce  impairment 
or  loss  of  sight  and  hearing.  I  am  not  prepared  to 
enter  satisfactorily  into  the  details  of  this  subject,  the 
knowledge  of  which  cannot  fail  to  be  extremely  import- 
ant in  regard  to  the  pathology  and  therapeutics  of 
nervous  diseases  in  general. 

The  close  connection  between  eclampsia  and  epilepsy 
is  exemplified  in  Case  23,  where  the  child,  after  the  con- 
vulsive attack,  remained  subject  to  epileptic  fits.  The 
destruction  of  hearing  in  this  case  was  also  incomplete, 
and  the  presence  of  other  cerebral  symptoms  is  men- 
tioned, which  makes  the  case  a  connecting  link  between 
those  resulting  from  pure  convulsions  and  those  from 
meningitis. 
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A  question  of  importance  is,  whether  the  labyrinth 
affection  in  these  cases  is  primary  or  secondary.  The  one 
or  the  other  may  be  admitted.  Supposing  \\\dX  primary 
hypercemia  and  serous  or  hemorrhagic  effusions  in  the 
inner  ear  take  place,  then  the  acoustic  nerves  will  be  irri- 
tated, and  excite  the  motor  nerves  so  much  the  more 
readily  as  their  fibres  are  directly  connected  with  the 
gray  matter  of  the  medulla.  Pushing  consequences  of 
this  supposition  further,  we  may  say  that  the  convulsions 
must  cease  as  soon  as  the  effusion  in  the  closed  cavity  of  the 
labyrinth  has  become  so  abundant  as  no  longer  to  excite 
but  to  paralyze,  by  pressure,  the  auditory  nerves.  On  the 
other  hand,  it  is  just  as  conceivable  that  general  hyper- 
emia, or  cerebral  hypersemia,  produces  small  ecchymoses 
in  the  labyrinth  only,  thereby  impairing  the  sense  of  hear 
ing  without  causing  lasting  cerebral  symptoms.  Thanks 
to  the  ophthalmoscope,  we  are  familiar  with  such  a  con- 
dition in  the  retina. 

Most  writers  on  otology  say  nothing  or  little  on  the 
deafness  in  connection  with  eclampsia  infantum.  The 
following  statement  is  found  in  Itard's  text-book  (24): 
"  La  paralysie  du  nerf  acoustique  a  la  suite  des  convul- 
sions est  une  cause  de  surdite  fort  rare  chez  l'adulte,  et 
tres-frequente  dans  le  premier  age.  Lorsque  l'ouie  se 
perd  dans  les  trois  ou  quatre  premieres  annees  de  la  vie, 
c'est  presque  toujours  a  la  suite  des  convulsions.  Un 
grand  nombre  de  sourd-muets  doivent  leur  infirmite  a 
une  pareille  cause.  II  est  digne  de  remarquer  que  ce  sont 
les  convulsions  les  moins  fortes,  les  moins  prolongees,  qui 
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produisent  le  plus  communement  cet  effet.  Nombre  d'en- 
fants  devenus  sourds  vers  l'epoque  de  la  dentition,  et  pour 
lesquels  j'ai  ete  consulte,  avaient  pour  laplupart  cesse  tout- 
a-coup  d'entendre,  iniruediatement  apres  un  leger  niouve- 
ment  convulsif." 

Some  observations  have  recently  been  published  by  Dr. 
Hughlings  Jackson  (25),  Koppe  and  Schwartze  (26), 
which  seem  to  demonstrate  that  reflex  epilepsy  may  be 
occasioned  by  inflammatory  diseases  of  the  middle  and 
inner  ear.  The  epilepsy  disappeared  after  the  successful 
treatment  of  the  ear  affections.  In  consequence  of  such 
facts  it  would  seem  natural  enough  to  assume  that  a  sud- 
den primary  irritation  of  the  labyrinth  might  cause 
eclampsia  in  early  childhood,  the  age  so  liable  to  convul- 
sions from  any  cause.  In  spite  of  all  this  I  am  inclined 
to  believe  that  cerebral  congestion  is  the  primary  affec- 
tion, which  by  extension  into  both  the  labyrinths  and 
the  production  of  serous  or  hemorrhagic  effusion  into 
them,  irritates  the  acoustic  nerves  and  causes  convulsions 
by  reflex  action  on  the  medulla.  When  the  sero-san- 
guineous  effusion  is  so  abundant  as  to  annihilate,  by  press- 
ure, the  conductibility  of  the  auditory  nerve-fibres,  the 
reflex  convulsions  cease,  and  hearing  may  be  destroyed  for- 
ever. When  the  conductibility  of  the  auditory  nerve-fibres 
is  not  annihilated  but  only  blunted,  hearing  is  only  im- 
paired. As  such  attacks  of  congestion  are  liable  to  recur, 
they  may  also  occasion  repetitions  of  the  convulsions.  I 
would  call  the  affection  true  reflex  epilepsy  with  an  aura 
I  >egmning  in  the  labyrinth.    Case  23  may  exemplify  this. 
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Another  group  of  cases  are  those  of  deafness  occurring 
in  the  course  of  severe  fevers,  especially  typhus,  typhoid, 
the  acute  exanthemata,  and  certain  eruptions  on  the  head 
and  neck,  without  discharge  from  the  ear  or  any  conspicu- 
ous symptom  of  otitis  media. 

Case  XX  VIII.  ,  set.  10  years.   When  8  years  old  had  typhoid 

fever,  on  the  third  day  of  which  deafness  on  both  sides  ensued,  which 
has  remained  unchanged.  Hears  now  the  watch  only  on  contact  with 
the  ear.    Menibrana?  tympanorum  bluish,  sunken. 

Case  XXIX.  ,  set.   19  years.     When  11   years  old  had 

typhoid  fever  with  convulsions.  Since  then  has  gradually  lost  his  hear- 
ing. The  deafness  is  complete  on  both  sides.  Menibrana?  tympanorum 
normal,  tympanic  cavities  inflatable. 

Case  XXX.  ,  set.  22  years.    When  IS  years  old  became  deaf 

from  typhoid  fever.  No  perception  of  sound.  Result  of  physical  ex- 
amination negative. 

Case  XXXI. —   ,  set.  15  years.  Deaf  from  typhoid.  Xo  per- 
ception of  sound.    Physical  examination  negative. 

Case  XXXII.  ,  set.  24  years.    When  22  years  old  had  typhoid 

fever,  which  lasted  three  weeks,  and  rendered  him  deaf  in  the  course 
of  two  hours.  He  heard,  afterward,  humming  noise  in  one  ear  and 
nothing  at  all  in  the  other.  When  he  came  under  my  notice  he  had  no 
perception  of  sound  whatsoever.  The  tympanic  membranes  appear 
thickened,  the  relief  of  the  right  somewhat  irregular;  in  the  left  there 
was  a  small  white  spot  (chalky  deposit). 

Deafness,  so  common  a  symptom  in  typhoid  and  typhus 
fevers,  may  be  caused  by  otitis  media,  hyperemia,  exuda- 
tion, and  hemorhage  in  the  labyrinth,  and,  perhaps,  also, 
by  some  change  in  the  nutrition  and  function  of  the  brain. 
Most  of  the  above  cases  show  symptoms  of  otitis  media, 
but  the  complete,  or  almost  complete,  deafness  in  most 
cases,  and  the  pretty  sudden  loss  of  hearing  in  the  last 
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case,  speak  for  the  participation  of  the  labyrinth  in  the 
morbid  process.  Hemorrhage  in  the  labyrinth  would 
seem  the  probable  cause  of  it,  and  has,  indeed,  repeatedly 
been  found  by  autopsy  of  persons  deceased  from  typhoid 
and  typhus  fevers.  My  opinion  is  that  in  most  cases 
otitis  media,  propagated  from  the  affection  of  the  naso- 
pharyngeal region,  occasions  secondary  hypersemia,  hemor- 
rhage, and  inflammation  in  the  labyrinth  and  partial  or 
complete  deafness,  according  to  the  degree  of  destruction 
of  the  expansion  of  the  auditory  nerve.  I  am  aware 
that  in  some  autopsies  of  persons  who  succumbed  to 
typhoid  fever  while  they  were  deaf,  changes  in  the  inner 
ear  have  been  absent.  In  such  cases  nothing  is  left  for 
explanation  but  the  unsatisfactory  supposition  of  cerebral 
or  anaemic  deafness.  This  subject  might  be  cleared  up, 
if  aurists  would  work  in  conjunction  with  the  attending 
physicians  of  hospitals  where  typhoid  patients  are  numer- 
ous. They  should  examine,  during  the  course  of  the 
disease,  the  parts  of  the  hearing  organ  susceptible  of 
physical  exploration,  state  the  amount  of  hearing,  and,  in 
case  of  death,  investigate  the  middle  and  inner  ears 
together  with  the  auditory  nerves  and  the  brain. 
Typhoid  and  typhus  seem  to  me  to  furnish  the  most 
available  opportunities  for  making  inquiries  into  the  in- 
flammatory changes  in  the  inner  ear. 

Case  XXXIII.  ,  set.  3^.    When  6  months  old  had  measles, 

unaccompanied  by  discharge  or  any  other  symptoms  in  the  ears,  but 
has  been  deaf  from  that  time.  No  perception  of  sound.  Membranae 
tympanorum  and  middle  ears  normal,  as  far  as  can  be  ascertained. 
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Case  XXXIV.  ,  set  10.    When  3  years  old  had  scarlet 

fever,  but  no  otorrhcea.  In  the  period  of  convalescence  her  hearing 
began  to  fail,  and  was  lost  in  the  course  of  one  week.  Xo  perception 
of  sound.    Nothing  abnormal  on  physical  examination. 

The  acute  exanthemata,  still  more  than  typhoid  fever, 
are  liable  to  be  complicated  with  catarrhal  or  purulent 
otitis  media.  In  exceptional  cases,  however,  we  notice 
that  more  or  less  sudden  and  complete  loss  of  hearing 
takes  place  during  their  course,  and  in  such  cases  a  sero- 
hemorrhagic inflammation  of  the  labyrinth  must  be  as- 
sumed as  the  probable  cause  of  deafness. 

Case  XXXV.  .  a?t.  26  years.    "When  2  years  old  had  ery- 

sipdas.  Deaf  and  dumb  from  that  time.  The  only  sound  he  perceives 
is  that  of  a  tuning-fork  held  close  to  the  auricle.  Has  tinnitus  in  the 
right  ear  only.    Membranae  tympanorum  normal. 

Case  XXXVI.  ,  a?t.  28  years.  When  20  years  old  was  sud- 
denly attacked  with  pustular  and  eczematous  eruption,  extending  over 
the  entire  head,  and  accompanied  by  fever  and  delirium.  Both  ears  were 
swollen.  Hearing  diminished  on  the  fourth  day  of  the  eruption.  The 
eruption  disappeared  on  the  eighth  day  very  rapidly  after  the  application 
of  a  red  ointment.  After  that  time  hardness  of  hearing  has  always 
been  as  it  is  now.  Xo  conduction  of  sound  through  the  cranial  bones. 
Hears  nothing  with  the  left  ear-,  but  with  the  right  he  hears  faintly 
the  watch  on  contact  with  the  auricle,  the  tuning-fork  at  the  distance 
of  half  an  inch,  the  musical  box  at  -4  inches.  Xo  abnormality  what- 
ever on  physical  examination  of  both  ears. 

Case    XXXVII. —   ,  set.  3  years.     \Vhen   2  years  old  had 

eruption  over  the  whole  head,  which  healed  completely  in  a  week,  but 
left  the  child  deaf  ever  ,  since.  Six  weeks  later  had  meningitis,  and  re- 
mained feeble  on  his  legs  a  long  time  afterward.  Hears  only  loud 
noises  and  loud  music.    Xo  abnormality  on  physical  examination. 

I  am  not  aware  that  post-mortem  examinations  of  the 
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labyrinth  have  been  made  in  persons  deaf  from  and  dying 
of  erysipelas  or  acute  pustular  and  eczematous  eruptions 
extending  over  the  head  and  involving  the  ears.  I  must, 
therefore,  resort  to  the  hypothesis  that  the  inflammation 
extended  to  the  labyrinth,  and  caused,  by  the  high  inter- 
nal pressure,  serious  impairment  or  annihilation  of  the 
functions  of  the  auditory  nerves. 

The  following  observation  is  unique  in  my  experi- 
ence : 

Case  XXXVIII.  ,  set.  7  years.  When  1  year  old,  had  men- 
ingitis, which  was  preceded  for  one  week  by  repeated  vomiting. 
During  the  fever  she  was  unconscious  and  vomited  frequently,  but  had 
no  convulsions.  After  recovery  she  felt  weak  for  some  time,  but 
heard  well. 

Four  months  later  she  had  a  large,  white,  hard  intumescence  below 
both  ears  and  around  the  whole  anterior  part  of  the  neck  {angina  Lud- 
ivigii),  but  not  in  front  of  the  ears.  It  caused  great  distress  in  swallowing, 
which  continued,  in  a  less  degree,  some  time  after  recovery.  While  the 
swelling  existed  the  child  was  crying,  nearly  uninterruptedly,  and  often 
put  her  hands  to  her  ears.  At  the  beginning  of  the  third  week  the 
swelling  disappeared  rapidly — in  twenty-four  hours,  as  the  parents  al- 
lege— after  the  application  of  an  irritant  ointment.  After  this  the  child 
never  showed  any  signs  of  hearing.  When  she  was  brought  to  me  she 
was  deaf-mute,  had  no  perception  of  sound  whatever ;  physical  exami- 
nation revealed  no  abnormality  in  her  hearing  apparatus. 

Toynbee  mentions  nervous  deafness  occurring  in  the 
course  of  mumps,  but  in  our  case  the  parotid  gland  was 
unaffected.  I  do  not  know  whether  the  affection  of  the 
throat  and  ears  in  Case  38  was  connected  with  diphthe- 
ria ;  I  prefer  to  give  its  history  without  comment. 

Case  XXXIX.  ,  set.  28  years.    Became  hard  of  hearing  10 
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years  ago  after  the  birth  of  her  first  child,  and  got  worse  with  every  sub- 
sequent childbirth  ; — had  four  children.  Does  not  hear  the  watch  at  all, 
understands  loud  voice  at  two  feet  in  the  one  and  at  three  feet  in  the 
other  ear.  On  physical  examination  of  the  outer  and  middle  ears 
nothing  abnormal. 

Case  XL.  ,  a?t.  40  years.    Became  hard  of  hearing  in  her  first 

childbed,  when  IS  years  of  age.  without  pain  or  inflammatory  symptoms. 
She  now  hears  best  when  there  is  a  great  deal  of  noise  around.  Tym- 
panic membranes  normal.  Drums  inflatable.  Xo  watch  heard,  loud 
voice  at  1'  and  2'  respectively. 

Cases  of  hardness  of  hearing  after  childbirth  are  not 
rare.  They  are  to  be  distinguished  from  those  brought 
about  by  puerperal  fever,  which  are.  in  all  probability, 
of  a  pyaemic  nature.  The  hardness  of  hearing  in  the 
former,  of  which  the  two  related  cases  are  examples,  may 
be  accounted  for  bv  anaemia.  Thev  have  an  analogon 
in  the  amblyopia  after  childbirth.  It  is  conceivable, 
however,  that  also  serous  effusions  or  ecchymoses  in  the 
labyrinth  may  play  a  part  in  the  production  of  this  kind 
of  deafness,  and,  therefore.  I  did  not  omit  to  mention 
here  the  two  observations  which  came  under  my  notice. 
This  latter  supposition  is  strengthened  by  our  10th  case, 
in  which  we  saw  a  well-marked  instance  of  Meniere's 
disease  occur  after  childbirth. 

Case  XIX  ,  a  healthy  man,  a?t.  51,  had  a  sunstroke  when  49 

years  old.  During  the  succeeding  three  weeks  all  noises  around  him 
appeared  to  be  immensely  intensified  and  very  disagreeable.  Then  he 
noticed  that  his  left  ear  had  become  entirely  deaf,  his  right  somewhat 
hard  of  hearing.  This  state  has  remained  unchanged  up  to  the  present 
day.  On  examination  I  found  that  his  outer  and  inner  ears  were  nor- 
mal.   With  the  right  ear  he  could  hear  ordinary  conversation  easily 
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enough,  and  the  ticking  of  the  watch  at  the  distance  of  1'  (instead  of 
10').  With  the  left  he  hears  nothing  at  all,  neither  the  watch  when 
applied  to  the  auricle  or  on  the  skull,  nor  the  tuning-fork  from  any  part 
of  the  head,  while  the  tuning-fork  is  well  heard  from  the  glabella  with 
the  right  ear,  and  its  sound  intensified  when  this  ear  is  closed. 

The  hyperacusis  observed  in  this  case  for  three  weeks 
after  the  action  of  the  heat-stroke  shows  that  irritation 
of  the  acoustic  nerves  was  present.  Serous  or  hemor- 
rhagic inflammation,  producing  increase  of  intra-auricular 
tension,  was  most  likely  the  initial  stage  of  the  affection 
in  the  labyrinth.  In  the  second  and  final  stage  the  con- 
ductibility  of  the  auditory  nerve-fibres  seems  to  have 
been  destroyed,  by  pressure,  in  one  ear  completely,  in 
the  other  only  partially.  As  hyperemia  of  the  meninges 
has  been  found  in  persons  who  died  from  heat-stroke, 
this  explanation  is  somewhat  borne  out  by  pathological 
data.  In  glaucoma  the  increase  of  intra-ocular  tension, 
by  serous  or  hemorrhagic  inflammation,  produces  also 
symptoms  of  irritation  of  the  optic  nerve  in  the  first 
stage,  and  afterward  diminution  and  destruction  of 
sight. 

The  following  case  is  an  instructive  illustration  of  the 
manner  in  which  syphilis  may  affect  the  inner  ear. 

Case  XLIL— Mrs.  S.  D  ,  set.  42  years,  suffered,  in  May,  1870,  for 

some  weeks  from  attacks  of  headache,  nausea,  and  vertigo  ;  all  the  ob- 
jects around  her  seemed  to  vacillate.  Her  physician  ordered  her  ice  ap- 
plications to  the  head.  In  July  she  had  pharyngitis,  in  August  a  red 
papulose  eruption  over  her  whole  body.  On  December  23d,  1870,  she 
suddenly  had  severe  headache,  dizziness,  and  nausea,  but  no  vomiting ; 
she  had   intense  tinnitus  and  rapid  diminution  of  hearing.  She 
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could  not  remain  up.  When  she  lay  on  the  side,  her  bed  and  room 
seemed  to  tilt  from  one  side  to  the  other,  like  the  rolling  of  a  ship  ;  when 
she  lay  on  her  back,  her  room  balanced  up  and  down,  like  the  pitching  of 
a  ship.  On  every  trial  to  get  up  she  became  so  dizzy  that  she  fell  down, 
sometimes  forward,  sometimes  sideways,  with  no  tendency  to  fall  in 
a  determined  direction.  In  the  course  of  a  week  her  hearing  had 
become  so  dull  that  she  could  not  understand  the  loudest  speech. 

After  these  symptoms  had  continued  for  three  weeks,  she  suddenly 
felt,  on  Jan.  12th,  1871,  an  increase  of  headache  and  vertigo,  and  all  the 
objects  around  her  appeared  to  be  shrouded  in  a  thick  fog.  At  the 
same  time  she  saw  bright  sparks  shooting  before  her,  a  wavering  of  the 
surrounding  objects  (Flimmern),  and  all  possible  colors  appearing  and 
vanishing  in  succession.  These  photopsies  and  chromopsies  lasted  only 
for  a  few  minutes  at  a  time,  but  often  recurred  during  the  course  of 
three  days,  after  the  lapse  of  which  they  never  returned.  She  felt 
severe  pain  in  her  eyes,  forehead,  and  temples,  and  her  sight  grew 
dimmer  from  day  to  day.  She  was  admitted  to  the  N.  Y.  Ophthalmic 
and  Aural  Institute  on  Jan.  18th.  The  symptoms  of  syphilitic  sore 
throat  and  papulose  eruption  over  the  whole  body  were  very  marked. 
She  was  emaciated,  had  a  dirty  lead-colored  complexion,  complained  of 
violent  headache,  vertigo,  and  sickness,  had  no  appetite,  and  slept  badly. 
Both  eyes  were  red  and  painful,  the  posterior  surface  of  both  corneas 
dotted,  the  anterior  chambers  muddy,  the  irides  discolored  and  swollen, 
the  pupils  irregular  by  many  posterior  synechia?.  The  fundus  oculi  invisi- 
ble, the  tension  of  both  eyeballs  unmistakably  increased  (Ti).  She  com- 
plained more  of  distressing  noises  in  her  head  than  of  anything  else. 
She  could  barely  count  fingers,  and  was  unable  to  understand  one  word 
even  when  shouted  into  her  ears.  She  had,  however,  perception  of 
sound  and  a  complete  visual  field  on  both  sides.  The  apparent  motions 
of  surrounding  objects  continued,  but  were  least  pronounced  when 
she  lay  on  her  back.    She  therefore  remained  very  quiet  in  this  position. 

She  was  ordered  an  aperient  after  that,  gr.  J  of  calomel  with  gr.  ~  of 
opium,  to  take  three  times  a  day,  and  3  i  of  mercurial  ointment  to  be 
rubbed  into  the  skin  of  her  limbs,  also  three  tiuies  a-day.    Five  leeches 
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were  applied  to  each  temple  in  the  evening,  and  the  after-bleeding  was 
kept  np  for  two  hours.  Under  this  treatment  her  eyes  improved  very  rap- 
idly. The  tension  of  the  globe  became  normal  already  the  next  day.  The 
synechias  all  torn,  the  episcleral  inj  ection,  and  the  exudations  in  the  an- 
terior chambers  gradually  disappeared,  and  when  the  fundus  had  be- 
come visible,  the  existence  of  neuro-retinitis  could  be  diagnosticated 
despite  the  diffuse  haziness  in  the  vitreous  body.  No  blood-stain  was 
visible  anywhere,  nor  could  exudative  or  atrophic  patches  be  detected 
in  the  choroid  or  retina.  Her  sight  improved  in  the  same  proportion. 
Her  hearing  made  only  very  slow  progress.  After  four  weeks'  treat- 
ment the  general  symptoms — the  headache,  the  skin  and  throat  affections 
— had  almost  disappeared.  She  could  be  up  without  falling,  but  stag- 
gered in  walking,  felt  more  or  less  dizzy  at  times,  and  complained  still 
of  the  incessant  though  less  distressing  noises.  She  was  able  to  under- 
stand loud  voice.  The  ticking  of  the  watch  was  not  heard.  She  re- 
mained under  treatment  as  an  out-patient,  taking  iodide  of  potassium 
half  a  drachm  daily,  and  was  electrized. 

The  reaction  of  the  galvanic  current  was  the  following : 

Right  ear: — No  reaction,  until  with  xxv  elements,  and  1000  units 
of  resistance. 

Ca  C — ringing. 

Ca  D>30  seconds. 

Ca  O— 

An  C— 

An  D — 

An  O — ringing>20  seconds. 
Left  ear  : — 

XXV  elements,  1000  units  of  resistance. 
Ca  C — ringing,  loud  and  of  long  duration. 
CaD> 
Ca  O— 

An  C — ringing  faint  and  short. 
An  D> 
An  0< 


She  was  electrized  from  Jan.  24th  to  March  29th,  without  any 
change  in  this  formula. 

On  April  2 2d  I  made  the  last  examination,  and  noted  the  following 
conditions  :  Both  cornea?  and  irides  normal,  S= f|-,  and  Tn  in  either  eye. 
Both  pupils  round  and  movable.  Both  optic  discs  still  hypersemic,  their 
margins  partly  indistinct,  and  the  adjacent  portions  of  the  retinae  some- 
what swollen.  She  hears  no  watch,  R  loud  voice  at  -J',  L.  1'.  No 
tuning-fork  is  heard  from  the  skull.  She  hears  a  tuning-fork  of  medium 
pitch  vibrating  before  each  ear ;  tuning-forks  of  high  and  low  pitch 
are  not  heard.  She  does  not  hear  the  four  highest  (e""-a"'r)  noi 
the  four  lowest  (A'-D1)  tones  of  a  piano,  hears  the  octave  next  to  the 
highest  tones,  and  following  the  lowest  tones  only  feebly,  the  middle 
octaves  best  of  all,  though  less  far  than  a  good  ear.  On  Valsalva's  ex- 
periment the  sound  of  a  short  beat,  free  from  any  rale,  is  heard  with 
the  auscultation  tube  on  both  sides,  A  small  quantity  of  normal  wax 
in  both  ears.  Tympanic  membranes  perfectly  normal.  The  skin  clear, 
complexion  healthy ;  she  has  gained  in  weight,  can  walk  about  alone, 
but  is  still  subject  to  dizziness.  The  noises  continue,  but  are  less  dis- 
tressing.   Her  appetite  and  sleep  are  good. 

Of  all  the  preceding  cases  this  last  one  is,  theoretically, 
and  in  consequence  also  practically,  the  most  important. 
A  person  under  the  influence  of  constitutional  syphilis 
shows  the  manifestations  of  this  infectious  disease  suc- 
cessively in  different  organs ;  besides  the  throat  and  skin 
affections,  the  head  is  attacked  in  a  way  as  we  have  seen 
it  in  connection  with  internal  ear  disease — pain,  nausea, 
dizziness.  After  that  there  appeared  a  severe  sudden 
attack  of  the  same  brain  symptoms,  in  connection  with 
well-marked  disturbances  of  equilibrium,  excruciating 

noises  in  the  ears,  and  almost  total  deafness ;  a  sudden 
18 
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outbreak  of  Meniere's  disease  as  complete  as  it  can  be 
seen.  Three  weeks  later  another  attack  of  the  cerebral 
symptoms  ushered  in  severe  internal  eye  disease,  without 
interfering  with  the  persistence  of  the  aural  difficulty. 
As  it  is  impossible  to  observe  directly  the  structural 
changes  in  the  inner  ear,  it  is  of  the  greatest  importance 
that  we  now  are  able,  thanks  to  Helmholtz's  immortal  in- 
vention, to  As  itness  the  changes  within  the  visual  organs 
which  destroy  sight  under  the  general  symptoms,  in  the 
same  constitutional  disease  under  which  hearing  is  de- 
stroyed in  the  same  patient.  These  changes  consist  in.acute 
inflammation  of  the  choroid  and  iris,  with  abundant  sero- 
albuminous  exudation  into  the  humors  of  the  eye.  Is  it 
not  the  most  natural  inference  to  presuppose  the  same 
conditions  within  the  inner  ear,  viz. :  acute  inflammation 
with  sero-albuminous  exudation  into  the  liquid  of  Cotug- 
no  ?  The  increase  of  internal  pressure  demonstrable  in 
the  eyes,  and  presupposed  in  the  labyrinths,  would  ex- 
plain the  symptoms  of  irritation  of  the  acoustic  nerve — 
tinnitus  and  disturbance  of  equilibrium.  The  parenchy- 
matous inflammation  overloading  the  vibratile  parts  of 
the  inner  ear,  the  membranes  of  both  f enestrse  included, 
with  blood  and  serous  fluid,  must  impede  the  ready  trans- 
mission of  the  sound-waves  to  the  auditory  nerve  in  the 
same  way  as  the  same  inflammation  impedes  the  course 
of  light-waves  on  their  way  through  the  eye.  The  brain, 
most  likely,  is  in  the  same  condition  of  hypersemia  and 
cedema,  as  may  be  inferred^  not  only  by  the  cerebral  symp- 
toms, but  also  by  the  presence  of  hyperemia  and  cedem- 


atous  swelling  of  the  intra-ocular  ends  of  the  optic 
nerves  and  their  vicinity,  this  oedema  being  nothing  but 
a  direct  extension  of  the  same  fluid  superabundantly  col- 
lected in  the  arachnoid  cavity  of  the  brain.  This  hyper- 
emia and  oedema  are  usually  seen  to  persist  longer  than  the 
gross  changes  in  the  tissues — pharyngitis,  syphilides,  iritis, 
etc.  Their  longer  duration  in  the  brain  and  labyrinth, 
although  not  directly  seen  as  in  the  eye,  may  be  inferred 
by  the  long  persistence  of  the  cerebral  and  aural  symp- 
toms. Any  degree  of  sight,  and  probably  also  any  frac- 
tion of  the  normal  hearing  power,  may  be  preserved  or 
regained  in  syphilitic  inflammation  of  the  eye  and  inner 
ear,  according  to  the  more  or  less  complete  absorption  of 
the  parenchymatous  and  free  exudations,  and  the  degree 
of  atrophy  of  the  nerves  of  special  sense,  which  is  apt  to 
follow  upon  this  disease. 

In  regard  to  the  ear  affection  in  syphilis  I  should  not 
omit  to  quote  an  instructive  passage  from  Jos,  Geubee, 
(27):- 

"  I  have  had,  up  to  the  present  time,  the  opportunity  to  examine  four 
syphilitic  soldiers,  who  suddenly  became  deaf  after  having  taken  cold. 
They  suffered  from  vertiginous  attacks,  from  which  they  recovered., 
but  remained  deaf  in  spite  of  all  treatment.  One  of  these  patients 
died  from  typhus  fever  shortly  after  the  beginning  of  his  aural  difficulty. 
On  examination  considerable  hyperemia  was  discovered  in  the  mucous 
membrane  of  the  drum,  and  in  the  membranous  labyrinth,  which  ap- 
peared much  thickened.  The  liquid  within  the  labyrinth  was  sanguin- 
olent  and  abundant."  Gruber  asks,  "whether  this  condition  is  perhaps 
to  be  thought  an  inflammation  with  hemorrhagic  exudation,  to  which 
syphilitic  patients  are  predisposed  ?   Further  observations  are  needed." 


That  these  conditions  were  of  an  inflammatory  nature 
is  evident.  In  regard  to  the  h&morrhdgie  exudation,  I 
must  mention  that  hemorrhages  in  syphilitic  inflamma- 
tions of  the  inner  membranes  of  the  eye  are  of  the  rarest 
occurrence,  while  the  abundance  of  the  liquid  and  the 
hyperemia  in  the.  labyrinth,  found  by  Gruber,  are  in  har- 
mony with  what  we  see  with  the  ophthalmoscope  under 
similar  conditions  in  the  eye.  The  hemorrhage  in  Gru- 
ber's  case  may,  perhaps,  rather  be  due 'to  the  typhus  than 
to  the  syphilis  of  the  patient. 

For  the  sake  of  recapitulation,  I  deem  it  expedient  to 
present  a  GENERAL  SUMMARY  of  the  principal 
points  discussed  in  the  foregoing  paper. 

When  deafness  occurs  almost  suddenly,  under  apoplec- 
tiform symptoms,  in  a  previously  healthy  person,  and  the 
apoplectiform  symptoms  disappear  rapidly  and  com- 
pletely, but  the  deafness  remains,  then  the  seat  of  the 
disease  is  the  cavity  of  the  labyrinth,  and  its  pathology 
probably  hemorrhagic  or  serous  effusion. 

The  deafness  resulting  from  injuries  on  the  head  is 
caused  by  fissures  or  fractures  of  the  petrous  pyramid, 
with  consequent  hemorrhage  and  inflammation  in  the 
membranous  labyrinth,  or,  perhaps,  by  isolated  rupture 
and  hemorrhage  in  the  soft  parts  of  the  labyrinth,  by 
"  contrecoup." 

The  chain  of  symptoms  known  as  Meniere }s  disease, 
viz.,  deafness  and  tinnitus  aurium,  occurring  under  symp- 
toms of  apoplectiform  cerebral  congestion,  may  be  a 
primary  or  a  secondary  affection  of  the  labyrinth. 
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The  former '\§  to  be  assumed  when,  in  a  previously 
healthy  person,  the  symptoms  on  the  part  of  the  labyrinth 
— tinnitus,  contraction  of  the  range  of  audition,  and  hard- 
ness of  hearing — are  prominent  and  persistent,  while  the 
general  symptoms — headache,  paleness  of  the  face,  faint- 
ing, obscuration  of  the  visual  field,  vertigo,  nausea,  vom- 
iting, and  disturbances  of  equilibrium — cannot  be  referred 
to  actual  disease  of  the  brain  or  the  constitution,  and  are 
transitory.  The  pathology  of  Meniere's  disease  is  most 
probably  hemorrhagic  and  serous  inflammation  within 
the  whole  labyrinthine  cavity.  Increase  of  intra-auricu- 
lar  pressure  may  be  considered  a  primary  consequence  of 
it,  upon  which  other  symptoms — vertigo,  nausea,  vomiting, 
disturbance  of  equilibrium,  etc. — depend.  Glaucoma  of 
the  eye  is,  perhaps,  a  counterpart  to  Meniere's  disease. 

Meniere  erred  in  confining  the  disease  to  the  semi-cir- 
cular canals,  the  accompanying  deafness  being  evi- 
dence that  the  cochlea  is  involved.  That  the  disease  is 
neither  an  affection  of  the  trunks  of  the  auditory  nerves, 
nor  of  their  centre  in  the  brain,  is  demonstrated  by 
the  deafness  for  high  and  low  tones — a  contraction  of 
the  range  of  audition — which  I  have  witnessed.  This 
symptom  can  be  explained  only  by  changes  in  those 
parts  of  the  cochlea  which  are  subservient  to  the  percep- 
tion of  high  and  low  tones.  It  is  analogous  to  the 
contraction  of  the  visual  field  in  glaucoma. 

Meniere's  disease  may  be  secondary  to  affections  of  the 
tympanum,  the  brain,  and  the  general  system.  I  have 
reported  typical  cases  in  proof  of  this  assertion. 
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In  a  chronic  aural  catarrh  the  whole  chain  of  the 
symptoms  of  Meniere's  disease  may  occur  as  an  acute 
complication — caused  by  exposure — disappear,  and  leave 
the  chronic  catarrh  in  its  previous  condition,  but  with 
increased  deafness  and  tinnitus.  In  such  cases  the  in- 
flammatory symptoms  of  the  labyrinth  may  be  well 
marked  without  noticeable  aggravation  of  the  otitis 
media. 

The  deafness,  mostly  total,  occurring  in  the  course  of 
acute  meningitis,  and  sporadic  or  epidemic  cerebrospinal 
meningitis,  is  due  to  purulent  otitis  interna,  a  complica- 
tion— perhaps  a  metastasis — of  the  purulent  inflammation 
of  the  meninges,  in  the  same  way  as  purulent  choroiditis 
is  not  an  infrequent  complication  of  the  same  diseases. 
Voltolini's  opinion,  that  the  whole  affection  in  such  cases 
is  an  inflammation  of  the  labyrinth  alone — otitis  laby- 
rinthica,  mistaken  for  meningitis — lacks  both  foundation 
on  pathological  anatomy  and  clinical  analogy. 

Among  the  general  diseases  which  are  liable  to  pro- 
duce deafness,  constitutional  syphilis  furnished  a  valu- 
able example  in  Case  42,  showing  a  pure  attack  of 
Meniere's  disease,  in  a  patient  who  soon  after  had  an 
analogous  affection  of  his  eyes.  This  being  exudative 
irido-choroiditis,  chiefly  of  a  serous  character,  it  may  be 
inferred  that  the  labyrinthine  affection  also  was  a  serous 
exudative  inflammation.  Severe  fevers — for  instance, 
typhus  and  typhoid;  acute  exantlwmata  :  variola,  scarla- 
tina, rubeola ;  eclampsia  infantum  /  erysipelas  ;  pustular 
and  eczematous  eruptions  on  the  head ;  mumps,  angina 
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Ludtuigii,  and  sunstroke  are  all  apt  to  produce  deafness 
without  material  changes  in  the  middle  ear.  The  most 
probable  anatomical  lesion  in  all  these  cases  seems  to  be 
serous  or  hemorrhagic  inflammation  in  the  labyrinth. 

The  lesion  producing  deafness  after  childbirth  may  be 
of  the  same  nature  or  metastatic,  as  in  severe  puerperal 
fevers ;  anaemia,  in  certain  cases. 

We  may,  therefore,  subdivide  otitis  interna  into  three 
hin  ds : — 

1.  Hemorrhagic:  sudden  and  traumatic  deafness ; 

2.  Serous  exudative,  or  simple :  idiopathic  Meniere's 
disease,  and  the  deafness  from  syphilis,  severe  fevers, 
acute  exanthemata,  erysipelas,  and  other  constitutional 
diseases. 

3.  Purulent:  a  primary  disease  of  traumatic  origin, 
perhaps  also  spontaneous  and  sui  generis  (Voltolini),  and 
secondary  in  simple  and  cerebro- spinal  meningitis,  puer- 
peral fever,  and  other  pysemic  diseases. 

The  diagnosis  of  inflammation  of  the  labyrinth  is 
mainly  supported  by  the  symptoms  of  permanent  irrita- 
tion and  paralysis  of  the  auditory  nerve : — tinnitus  aurium 
and  deafness — accompanied  by  transitory  cerebral  symp- 
toms : — headache,  paleness  of  the  face,  vertigo,  fainting, 
nausea,  vomiting,  disturbance  of  equilibrium — without 
marked  changes  in  the  middle  or  outer  ear.  Secondary 
inflammation  of  the  labyrinth  is  to  be  assumed  when,  in 
the  general  diseases  enumerated  above,  tinnitus  aurium 
and  deafness,  without  symptoms  of  otitis  media,  are  well 
marked. 
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The  prognosis  of  idiopathic  otitis  interna  varies  with 
the  nature  and  cause  of  the  inflammation.  In  traumatic 
cases  the  hearing  may  be  partially  or  almost  totally  re- 
stored. The  secondary  affections  of  the  labyrinth  in 
typhoid  fever,  syphilis,  and  other  constitutional  diseases 
may  terminate  favorably,  or,  on  the  other  hand,  leave  all 
possible  degrees  of  hardness  of  hearing,  even  total  deaf- 
ness being  not  infrequent.  Idiopathic  serous  exudative 
otitis  interna,  if  we  may  call  Meniere's  disease  by  that 
name,  is  mostly  fatal  to  the  hearing.  If  the  first  attack  be 
not  severe  and  do  not  destroy  the  hearing  more  or  less  com- 
pletely, other  attacks  will  follow  at  indefinite  intervals, 
and  gradually  result  in  deafness.  The  course  of  this 
disease  bears  great  analogy  to  glaucoma.  Purulent 
otitis  interna  is  almost  always  followed  by  complete 
deafness.  Only  in  exceptional  cases  of  cerebro-spinal 
meningitis  hearing  has  been  restored. 

The  treatment  of  the  labyrinthine  affections  is  still 
more  in  its  infancy  than  is  its  pathology.  Antiphlogosis 
and  derivation,  both  locally  and  constitutionally,  with 
due  regard  to  the  nature  of  the  general  symptoms,  are 
indicated  in  all  recent  cases.  Leeches  behind  the  ears, 
aperient  remedies,  among  which  calomel  may  be  pre- 
ferred ;  sudorifics  :  digitalis,  etc.,  and  absorbents :  hydrar- 
gyrum, iodide  of  potassium,  etc. ;  afterward  vesicants 
over  the  mastoid  region  should  be  recommended.  Elec- 
tricity, according  to  different  methods,  has  nearly  always 
failed ;  Brenner's  method,  however,  claiming  success  in 
exceptional  cases,  may  be  tried.    I  have  employed  it  in 
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nearly  all  the  reported  cases,  but  without  a  shade  of  im- 
provement. If  the  increase  of  intra-auricular  tension 
were  better  known  as  a  fundamental  and  detrimental 
symptom  in  certain  inflammations  of  the  inner  ear,  we 
should  endeavor  to  get  access  to  the  cavity  of  the  laby- 
rinth with  proper  instruments,  perhaps  best  by  one  of  the 
fenestras,  in  order  to  evacuate  a  part  of  the  perilymph. 
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TWO  CASES  OF  SYMPATHETIC  OPHTHALMIA  DISTINGUISHED 
BY  THE  OCCURRENCE  OF  NEURO-RETINITIS. 


;  By  THUS.  E.  POOLEY,  M.D.,  op  New  York, 

Assistant  Surgeon  to  the  New  York  Ophthalmic  and  Aural  Institute,  and  Clinical 
Assistant  to  New  York  Eye  and  Ear  Infirmary. 


Amongst  the  complex  array  of  symptoms  which  mani- 
fest themselves  in  sympathetic  affections  of  the  eye, 
lesions  of  the  retina  have  not  been  described.  Mooren, 
in  his  valuable  monograph  on  this  subject,  does  not  men- 
tion neuro-retinitis  as  coming  under  his  notice.  I  have 
lately  seen  two  cases  of  this  form  of  disease  in  eyes  sym- 
pathetically affected,  and  have  thought  that  it  might 
not  be  uninteresting  to  bring  them  before  the  notice  of 
the  profession. 

The  first  case  was  that  of  a  boy,  aged  9  years.  He  came  under  my 
care  July  27th,  1869.  The  preceding  day  he  was  struck  upon  the  left 
eye  by  a  clam-shell,  with  considerable  force.  There  was  a  wound  on  the 
lower  and  inner  sclero-corneal  margin,  about  3"'  in  extent,  2'"  of  which 
were  in  the  cornea  and  1"'  in  the  sclerotic.  The  iris  was  engaged  in 
the  wound,  and  covered  by  adventitious  tissue.  Hemorrhage  into  the 
anterior  chamber  obscured  the  lens,  and  prevented  illumination  of  the 
fundus  ;  vision  reduced  to  quantitative  perception  of  light.  Atropine 
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was  ordered,  and  a  compress  bandage  applied.  The  following  day  the 
blood  had  been  so  much  absorbed  that  he  could  count  fingers  at  2'. 
The  eye  continued  to  improve,  the  blood  all  became  absorbed,  and 
vision  increased  to  f .  August  24th  I  first  noticed  symptoms  of  irrita- 
tion of  the  other  eye.  I  did  not  see  him  again  until  the  28th,  four 
days  later.  The  injured  eye  was  now  hypersemic,  painful  upon  pres- 
sure, and  by  reflected  light  an  exudation  behind  the  lens,  in  the  immedi- 
ate location  of  the  wound,  was  distinctly  to  be  seen.  The  right  eye  was 
injected,  the  pupil  sluggish,  and  under  atropine  showed  a  synechia 
towards  the  nasal  side. 

The  following  day,  with  the  concurrence  of  Dr.  Knapp,  who  was 
asked  in  consultation,  I  enucleated  the  injured  eye.  The  operation  was 
followed  by  a  temporary  amelioration  of  the  sympathetic  affection ;  but 
it  afterwards  progressed,  running  the  usual  course  of  irido-choroidi- 
tis,  until  October  11th,  when  the  symptoms  for  which  this  case  is 
reported  declared  themselves.  At  this  time,  although  the  vitreous 
was  hazy,  a  pretty  distinct  view  of  the  fundus  could  be  obtained,  the 
retinal  vessels  were  full  and  tortuous ;  the  optic  disc  covered  by  exuda- 
tion, so  as  to  obscure  its  border  and  vessels.  Some  days  later  the 
refractive  media  became  too  obscure  to  admit  of  a  view  of  the  fundus, 
and  therefore  the  course  of  the  neuro-retinitis.  could  not  be  followed. 
The  sympathetic  inflammation  now  steadily  progressed,  in  spite  of  all 
treatment.  The  iris  became  attached  to  the  lens  capsule,  the  vitreous 
still  more  cloudy,  exudation  into  the  pupil  took  place,  the  anterior 
chamber  decreased  in  depth,  and  exudation  also  occurred  on  the  poste- 
rior surface  of  the  cornea.    Vision  was  reduced  to 

When  last  seen,  a  few  months  later,  the  appearance  of  the  eye  was 
substantially  the  same  as  above  described,  except  that  all  active  inflam- 
mation had  disappeared,  and  he  still  retained  the  same  degree  of  vision. 


ANATOMICAL  EXAMINATION  OF  EYE-BALL. 

I  Jfacroscopical  Appearances. — The  eye  had  lain  in 
Midlers  fluid  for  six  weeks.    Antero-posterior  diameter 
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of  globe,  23  mm.;  transverse,  23 \  mm.  The  inferior 
part  of  the  globe  is  distended.  Meridional  sections  show 
all  the  membranes  attached,  except  the  choroid,  which  is 
detached ;  there  is,  however,  no  fluid  between  it  and  the 
sclerotic,  conditions  which  show  the  detachment  to  be 
dne  to  the  opening  of  the  globe.  The  scar  commences  at 
the  median  line,  on  the  lower  portion  of  the  globe, 
extends  8J  mm.  in  a  direction  upward,  inward,  and  back- 
ward from  the  sclero-corneal  margin  through  the  ciliary 
body.  The  vitreous  coagulated  like  jelly,  by  the  effects 
of  the  hardening  fluid,  detaches  readily  from  the  retina 
in  the  posterior  portion  of  the  globe,  but  is  inseparably 
united  to  it  in  the  anterior  and  ciliary  regions,  the  union 
being  densest  at  the  place  of  the  scar. 

Microscopical  Examination. — In  the  posterior  portion 
of  the  vitreous,  lymphoid  and  larger  irregular  cells  were 
scantily  scattered;  moreover,  a  net  of  very  pale,  large 
stellate  cells,  with  many  anastomosing  offsets,  were  dis- 
cernible ;  more  anteriorly  the  same  elements  increased  in 
number,  and  became  more  distinct  (less  pale). — Retina  : 
Sections  of  the  posterior  portion  showed  all  layers  per- 
fectly normal.  Further  sections  showed  that  the  retina 
continued  normal  throughout  its  entire  extent.  At  the 
ora  serrata  the  intumescence,  which  the  retina  shows  in 
its  normal  condition,  was  increased.  Its  ciliary  region 
was  very  much  enlarged,  and  thickly  strewn  with  lym- 
phoid cells.  The  fibres  of  the  zonula  Zinnii  were  very 
distinct,  and  likewise  densely  crowded  with  lymphoid 
bodies,  without  any  new-formed  blood-vessels.  Fila- 
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merits,  connective-tissue  cells,  and  lymphoid  cells  ex- 
tended from  the  zonula  into  the  vitreous,  behind  the 
lens. — Choroid:  Shows  throuo-hout  its  whole  extent  cir- 
cmnscribed  foci  of  infiltration  with  lymphoid  bodies, 
which  were  more  or  less  densely  imbedded  in  the  inter- 
stitial spaces  of  the  choroidal  stroma,  leaving  the  white 
as  well  as  the  colored  stellate  cells  unchanged.  The 
infiltrations  had  only  taken  place  in  the  vascular  and 
capillary  layers  of  the  choroid,  swelling  them  to  about 
double  their  normal  thickness,  while  the  hyaline  and  pig- 
mentary layers  were  quite  intact. 

There  was  no  visible  change  in  the  walls  or  contents 
of  the  choroidal  blood-vessels  (indicating  phlebitis, 
thrombosis,  or  other  changes).  The  choroid  readily 
detached  from  the  retina  and  sclerotic.  The  loose  cellu- 
lar tissue  between  it  and  the  latter  showed  the  usual 
sparse  net  of  large  anastomosing  stellate  cells,  with  here 
and  there  a  scanty  amount  of  lymphoid  bodies  scattered 
among  them. 

The  Iris  presented  throughout  its  whole  extent  a  thick 
and  uniform  infiltration  with  lymphoid  bodies,  without 
alteration  of  its  blood-vessels  and  pigment  layer.  The 
same  infiltration  also  existed  in  the  ciliary  processes. 
The  pigment  layer  of  the  latter  was  lacerated  in  some 
places  :  the  cells  strown  out  into  the  proliferating  ciliary 
part  of  the  retina,  as  has  been  above  described.  The 
ciliary  muscle  presented  no  abnormality  whatever ;  the 
cornea  was  quite  normal.  Transverse  sections  through 
the  region  of  the  wound  showed  the  posterior  portion  of 
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the  iris  and  the  anterior  portion  of  the  ciliary  processes 
caught  within  the  scar,  and  their  elements  compressed  and 
distorted.  In  the  closest  neighborhood  of  the  scar,  the 
cornea,  sclerotic,  and  ciliary  muscle  proved  normal,  while 
the  iris,  ciliary  processes,  and  choroid  exhibited  the 
inflammatory  processes  described. 

A  ciliary  nerve  taken  from  behind  the  scar,  and  placed 
under  the  microscope,  did  not  exhibit  any  abnormality 
of  structure,  except  some  very  few  lymphoid  cells  which 
were  seen  between  the  fibres. 

The  above  conditions  may  be  summed  up  as  follows  : — 
A  perforating  wound  at  the  corneo-scleral  juncture  gave 
rise  to  implication  of  the  iris  and  ciliary  processes  in  the 
cicatricial  tissue,  and  chronic  exudative  irido-choroiditis 
of  partly  plastic,  partly  purulent  character. 

A  direct  cause  of  production  of  sympathetic  irritation 
of  the  other  eye  could  not  be  anatomically  demonstrated, 
and  must  be  sought  for  in  the  physiological  connection 
which  exists  between  both  eyes.  If  we  endeavor  to 
explain  it  by  nervous  action,  we  may  assume  that  the 
nerves  of  the  iris  caught  in  the  wound  were  compressed 
by  the  contraction  of  cicatrized  tissue,  and  reflected 
the  irritation  to  the  other  eye. 

Case  II.  The  patient,  a  man  set.  59,  was  brought  to  the  Ophthalmic 
and  Aural  Institute,  Oct.  20th,  1870,  by  Dr.  Elting,  of  Tremont.  When 
he  was  19  years  old,  his  left  eye  was  injured  by  a  wire;  it  became 
severely  inflamed.  The  inflammation  subsided,  but  the  eye  remained 
subject  to  attacks  of  the  same  character  whenever  he  was  exposed,  or 
caught  cold.    By  these  repeated  attacks  it  became  increased  in  size, 
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and  bulging,  more  especially  in  the  outer  anterior  sclerotic  region.  Dr. 
Elting  stated  that  about  five  months  ago  the  eye  was  nearly  double 
the  normal  size,  showed  a  spherical  corneal,  and  an  irregular  ciliary 
and  scleral  staphyloma.  The  beginning  of  last  June  he  injured  the 
eve  again,  bv  striking  it  against  a  stick  while  bending  his  head  forward. 
Following  this  injury  the  eye  became  inflamed,  more  bulging  on  its 
outside,  perforated,  showed  a  flesh  excrescence,  and  then  gradually 
shrunk.  After  this  occurrence  it  became  perfectly  painless  for  two  or 
three  months.  Three  weeks  before  his  admission  his  right  (the  other) 
eye  diminished  in  sight,  and  a  fog  appeared  before  it.  He  called  on 
Dr.  E.,  who  found  the  eye-ball  tender,  slightly  injected,  and  the  sight 
impaired.  Antiphlogistic  treatment  was  resorted  to,  the  tenderness 
disappeared,  but  the  injection  and  diminution  of  sight  remained.  The 
doctor  considered  the  inflammation  of  a  sympathetic  nature,  and  there- 
fore brought  him  to  Dr  Knapp  for  advice. 

On  admission  his  condition  was  as  follows : — Left  eye,  sight  (Ede- 
matous, swelling  of  lids,  marked  conjunctival  and  sub-conjunct ival  in- 
jection, cornea  very  much  shrunken,  sclerotic  wrinkled.  The  eye-ball 
much  reduced  in  size,  and  hard  to  the  touch,  almost  like  bone,  move- 
ments impeded  in  all  directions ;  there  was  tenderness  and  lachryma- 
tion.  In  the  other  {right)  eye,  vision  reduced  to  counting  fingers  at  5'; 
shallow  anterior  chamber,  dull  pupil,  discolored  iris,  numerous  syne- 
chia, some  of  which  were  torn  by  the  use  of  atropine ;  vitreous  cloudy ; 
retina  seen  as  if  through  a  veil,  but  sufficiently  well  to  distinguish  a 
high  degree  of  hypera?mia  of  the  optic  disc  and  vicinity ;  uniform  and 
semi-transparent  exudation  on  and  around  the  disc,  the  borders  of 
which  were  completely  concealed. 

The  injured  eye  was  enucleated  forthwith,  and  the  patient  remained 
under  treatment  in  the  Institution  for  six  days ;  at  the  expiration  of 
which  time  his  iritis  had  disappeared,  the  synechias  were  all  torn,,  and 
his  pupil  was  widely  dilated.  The  optic  nerve  was  still  swollen,,  but 
the  exudation  had  considerably  diminished.  S  =  ^^.  Nov.  2d,  he 
came  to  the  clinic.    Exudation  was  still  less,  and  S  increased  to 

— Dec.  19th  the  neuro-retinitis  had  almost  entirely  disappeared,  and 
19 
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S  f  {}. — April  1st.  Had  been  free  from  unpleasant  symptoms;  until 
lately  his  eye  was  somewhat  sensitive  to  the  light.  The  vessels  of  the 
papilla  were  found  more  dilated  and  tortuous  than  before.  Leeches  on 
the  temple,  and  an  aperient,  were  ordered. — April  14th.  The  eye  had 
recovered  its  usual  strength,  V  =  A  low  degree  of  hyperemia  of 
the  disk  and  surrounding  retina  still  existed ;  indeed,  this  hyperemia 
never  had  completely  disappeared  as  long  as  the  patient  was  under 
observation. 

Anatomical  Examination  of  Eye-ball — Macroscopical 
Appearances. — Eye  hardened  in  alcohol,  much  shrunken. 
An  antero-posterior  section,  passing  through  the  centre 
of  the  cornea  and  optic  nerve,  discovers  the  following 
conditions :  Sclerotic  slightly  thickened  on  its  inner  side 
— but  very  considerably — to  about  four  times  its  ordi- 
nary thickness  on  the  outer.  This  thickening  is,  how- 
ever, more  apparent  than  real,  since  it  encloses  a  cav- 
ity filled  with  a  yellowish  grumous  substance,  which  is 
surrounded  by  a  soft  fibrous  tissue.  The  cornea  is  re- 
duced in  size  to  about  \  of  its  natural  diameter.  The 
anterior  portion  of  the  globe  represents  a  total  disorgan- 
ization of  its  natural  parts :  the  lens,  iris,  and  ciliary 
body  having  disappeared,  and  their  places,  as  well  as 
the  anterior  and  posterior  chambers,  being  entirely  occu- 
pied by  dense  fibrous  tissue.  In  connection  with  it  is  a 
transverse  septum,  which  contracts  into  a  cord-like  pro- 
longation, running  through  the  centre  of  the  vitreous 
chamber  and  inserting  itself  with  a  tapering  end  at  the 
optic  nerve.  The  space  between  it  and  the  sclerotic  is 
partly  empty,  partly  filled  with  a  grayish  substance,  and 
lined  at  its  periphery  with  a  fibrous  coat. 
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Microscopical  Examination, — The  corneal  substance 
still  recognizable  as  such,  but  its  lamellae  and  corpuscles 
irregularly  arranged  and  distorted,  resembling  undula- 
ting fibrous  tissue.  No  epithelium  visible.  In  the  outer 
layers  of  the  cornea,  yellowish,  semi-transparent,  globu 
lar,  and  elongated  masses  are  imbedded  in  clusters  or 
undulating  figures.  They  had  a  colloid  appearance,  and 
remained  unchanged  when  treated  with  muriatic,  nitric, 
and  acetic  acids.  The  majority  of  them  are  in  connec- 
tion with  the  inner  surface  of  the  thickened  anterior 
elastic  (Bowman's)  membrane;  some  of  them  appear 
disconnected  from  it  in  the  anterior  strata  of  the  cornea. 
They  represent  a  colloid  degeneration  of  the  anterior 
elastic  membrane  and  outer  lamellae  of  the  cornea,  first 
described  by  Dr.  H.  Althof. 

Behind  the  corneal  substance  lay  irregularly  arranged 
connective  tissue,  and  behind  this  the  lens  capsule  greatly 
wrinkled,  but  unchanged  in  structure.  It  encloses  a 
grumous,  softish  mass — the  broken-up  lens  substance. 
Immediately  behind  lay  the  remnants  of  the  disorgan- 
ized iris  and  ciliary  body — the  ciliary  processes,  although 
distorted,  still  recognizable  by  their  abundance  of  pig- 
ment. The  transverse  fibrous  septum  is  made  up  of  a 
finely  striated  matrix,  in  which,  here  and  there,  quanti- 
ties of  small  round  cells  are  imbedded ;  in  some  places 
yellow  amorphous  pigment  is  scattered  in  irregular 
masses,  among  which  well  preserved  or  ragged  blood 
corpuscles  are  to  be  seen,  demonstrating  its  derivation 
from  blood.   The  cord-like  prolongation  of  the  transverse 
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septum  manifests  itelf  as  the  retina,  entirely  changed 
into  connective  tissue,  to  the  periphery  of  which,  in  the 
anterior  parts,  the  outer  layers  of  the  ciliary  processes 
are  adherent,  while  in  its  posterior  parts  only  choroidal 
pigment  is  irregularly  scattered  through  the  outer  layer. 
The  fibrous  membrane  lining  the  inner  surface  of  the 
sclerotic  was  the  choroid,  the  outer  layers  of  which  were 
changed  into  connective  tissue,  with  regular  striated 
arrangement  of  the  fibres ;  but  the  pigment  layer  was 
thickened,  or  rather  converted  into  an  irregular  stratum 
of  small  round  cells  or  granules,  imbedded  in  a  finely 
dotted  matrix  and  interspersed  with  choroidal  pigment. 
These  changes  are  to  be  considered  as  the  result  of  a 
chronic  inflammation  producing  new-formed  connective 
tissues  in  the  outer,  and  pus  in  and  upon  the  inner  layers 
of  the  choroid.  The  grumous  substance  in  the  cavity 
enclosed  by  the  sclerotic  consisted  of  fat  in  molecules 
and  small  lobules.  The  soft  fibrous  tissue  around  it  was 
loose  connective  tissue,  showing  large  anastomosing  stel- 
late cells  in  a  homogeneous  matrix  resembling  mucous 
tissue,  which  is  very  prone  to  form  smaller  and  larger 
cystic  spaces.  No  nerves  were  found  in  the  disorganized 
tissues,  but  it  is  probable  enough  that  the  ramifications 
of  the  ciliary  nerves  in  the  ciliary  muscle  and  iris  were 
compressed,  altered,  and  irritated  by  the  destructive  in- 
flammation and  shrinking  of  these  parts.  It  seems  the 
most  natural  to  seek  in  this  condition  of  the  nerves  the 
starting-point  of  the  sympathetic  affection  of  the  other 
eye. 
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ON  VERTIGO  OCCURRING  IN  AFFECTIONS  OF  THE  EAR 
(AUDITORY  VERTIGO). 

By  Dr.  GUSTAV  BRUNNER,  of  Zurich. 
Translated  by  Dr.  Emil  Gruening,  of  New  York. 


Every  aurist  is  aware  that  vertigo  occurs  in  various 
morbid  conditions  of  the  ear.  This  remarkable  connec- 
tion presents  many  points  of  interest,  and  I  therefore 
thought  it  appropriate  to  collect  all  the  facts  bearing 
upon  the  subject  Before  discussing  the  topic  I  may  be 
allowed  to  make  some  remarks  on  vertigo  in  general. 

We  may  briefly  define  vertigo  as  an  impairment  of 
the  sense  of  equilibrium,*  It  is  by  no  means  essential 
that  the  equilibrium  itself  should  in  reality  be  disturbed, 

*  In  the  present  state  of  our  knowledge  it  is  difficult  to  give  an  accurate  and 
comprehensive  definition  of  vertigo.  Hasse  (Diseases  of  the  Nervous  System) 
says  :  "  The  connection  between  the  sensory  and  motory  excitation  of  the  brain 
seems  to  be  deranged  in  such  a  manner  as  to  lead  to  the  conception  of  apparent 
movements,  either  of  the  body  or  of  external  objects,  and  to  produce  involun- 
tary movements  in  accordance  with  this  delusion,  falling,  and  loss  of  conscious- 
ness." 
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or  even  imperilled.  It  suffices  that  one  be  under  the 
impression,  well  grounded  or  not,  that  the  equilibrium 
is  or  may  become  deranged.  This  fact  is  illustrated  by 
the  sensation  of  vertigo  which  we  have  when  looking 
into  a  great  depth. 

We  are  justified  in  supposing  that  there  exists  in 
the  brain  a  centre  of  equilibrium  (it  is  unknown  where) 
which  regulates  the  balance  of  the  body,  and  executes 
at  every  instant  such  combined  movements  as  are 
requisite  for  the  preservation  of  the  centre  of  gravity. 
These  movements  are  performed  instinctively,  without 
the  intervention  of  the  intellect  or  without  our  con- 
sciousness. For  this  purpose  the  centre  must  not  only 
obtain  from  our  senses  accurate  inf ormation  as  to  the 
relative  positions  of  the  body,  but  also  be  suitably  con- 
nected with  the  centres  of  motory  co-ordination.  The 
task  of  this  centre  to  respond  to  impressions  conveyed 
by  the  senses,  and  to  send  forth  motory  impulses,  con- 
stitutes a  psychical  function.  In  order  to  obtain  a 
thorough  insight  into  the  mechanism  of  vertigo,  it  is 
requisite  to  possess  an  accurate  knowledge  of  the  com- 
ponent parts  of  this  apparatus,  its  afferent  and  efferent 
nerves,  and  the  manner  of  their  communication.  The 
supposition  that  alterations  in  one  of  these  factors  may 
occasion  dizziness  is  borne  out  by  experience.  For  our 
special  task  it  is  of  importance  to  know  in  what  manner 
the  auditory  nerve  is  connected  with  the  apparatus  of 
equilibrium. 

Of  the  means  of  information  we  may  mention  first 
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the  muscular  sense,  the  nature  of  which  is  not  yet  fully 
understood  ;  secondly,  the  senses  of  sight  and  touch.  It 
is  well  known  that  the  muscular  sense  plays  an  import- 
ant part  accessory  to  the  functions  of  the  eye  in  forming 
our  ideas  of  space.  This  is  proved  by  the  occurrence 
of  violent  vertigo  in  paralysis  of  the  ocular  muscles. 
Nothing  definite  can  be  stated  as  to  the  degree  in  which 
the  sense  of  hearing  participates  in  forming  our  ideas 
of  space.  I  am  of  opinion  that  in  this  it  has  no  large 
share. 

Vertigo  is  generally  classified  as  sensuous,  symptomatic, 
and  sympathetic,  to  which  we  may  add  psychical  and 
toxic  vertigo. 

Sensuous  vertigo  is  produced  by  violent  impressions  on 
the  senses  which  the  mind  is  incapable  of  harmonizing 
with  the  actual  state  of  equilibrium,  maintained  instinc- 
tively by  the  muscular  sense  and  the  sense  of  touch. 

Hasse  says  :  "  As  our  consciousness  is  not  accustomed 
to  resolve  rapidly  and  accurately  violent  impressions, 
perception  becomes  confused,  and  disproportionate  motory 
innervation,  in  brief,  vertigo  ensues."*  Most  commonly 
sensuous  vertigo  is  occasioned  by  visual  impressions. 
Whether  impressions  upon  the  other  senses,  especially 
the  sense  of  hearing,  produce  a  similar  result,  has  not 
yet  been  elucidated.  I  am  inclined  to  doubt  it.  Hasse, 
after  discussing  vertigo  dependent  upon  visual  impres- 

*  This  explanation  does  not  seem  to  agree  with  the  fact  that  children,  though 
less  accustomed  to  resolve  unusual  sensuous  impressions  than  adults,  suffer  less 
from  vertigo  (i.  e. ,  in  turning). 
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sions,  says :  "  Cases  are  rare  in  which  vertigo  is  caused 
through  the  agency  of  the  sense  of  hearing."  He  cites 
no  cases.  There  are,  however,  cases  on  record  in  which 
vertigo  occurred  in  consequence  of  auditory  impres- 
sions,* but  in  those  cases  the  relation  of  cause  and 
effect  seems  to  differ  from  that  same  relation  in  visual 
dizziness.  It  is  the  intense  impression  of  sound  as  such 
which  [perhaps  as  violent  fright]  produces  vertigo,  i.  e., 
an  incongruity  of  the  auditory  impressions  on  the  one 
side  and  the  muscular  sense  and  visual  conceptions  on 
the  other. 

Vertigo  dependent  upon  affections  of  the  central 
nervous  organs  is  called  symptomatic. 

The  greatest  obscurity  prevails  as  to  those  cases 
which  are  designated  as  sympathetic  vertigo.  This  oc- 
curs in  affections  of  the  stomach,  of  the  liver,  and  of  the 
kidneys,  in  helminthiasis,  and  in  anomalies  of  menstru- 
ation. Though  recent  investigators  have,  with  success, 
endeavored  to  limit  the  domain  of  sympathetic  vertigo 
by  considering  gastric  and  renal  vertigo  as  toxic,  and 
cardiac  vertigo  as  dependent  upon  disturbances  of  circu- 
lation, there  still  remain  numerous  cases  in  which  these 
interpretations  prove  unsatisfactory.  I  do  not  believe 
that  gastric  vertigo,  can  always  be  traced  to  a  toxic 
origin.  Observations  have  been  made  which  seem  to 
demonstrate  that  the  pneumogastric  nerve  has  a  special 
bearing  upon  the  occurrence  of  vertigo ;  it  is  as  yet  im- 

*^  Schmidekam  observed  such  a  case  in  his  own  person. 
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possible  to  conceive  what  influence  this  nerve  could  ex- 
ert upon  the  mechanism  of  equilibrium.  If  we  endeavor 
to  exjDlain  it  by  its  relation  to  the  vascular  system,  we 
are  unable  to  account  for  the  fact  that  vertigo  is  con- 
stantly attended  with  nausea  and  vomiting.  We  might 
also  suppose  that  the  cause  could  be  found  in  either  an 
accidental  contiguity  or  a  still  unknown  but  essential 
communication  of  the  pneumogastric  nerve  with  the  cen- 
tres of  equilibrium. 

i  We  shall  now  consider  vertigo  taking  its  origin  from 
the  ear. 

Vertigo  may  be  caused  by  external  pressure  upon 
the  drum-head,  by  the  impulsion  of  air  or  liquids  into  the 
tympanic  cavity  through  the  Eustachian  tubes,  or  by  the 
passage  of  a  galvanic  current  through  the  ears.  It  also 
occurs  in  pathological  conditions  of  the  midde  ear  or 
of  the  labyrinth,  especially  in  Meniere's  disease,  and 
in  otitis  labyrinthica  of  Voltolini.  Whether  morbid 
changes  of  the  auditory  nerve  or  its  roots  may  also  pro- 
duce vertigo,  Ave  do  not  yet  know. 

I  shall  first  treat  of  those  cases  in  which  vertigo  is 
produced  by  the  impulsion  of  air  or  liquids  into  the 
tympanic  cavity,  that  is,  by  blowing  the  nose,  or  by 
Valsalva's,  Politzer's,  and  Gruber's  methods,  or  by  the 
application  of  the  catheter  for  air  and  liquids.  All  these 
methods  produce  an  increase  of  pressure  within  the  tym- 
panic cavity. 

In  Valsalva's  method,  the  air  entering  the  tympanic 
cavity  will  exert  an  equal  pressure  in  all  directions,  and 
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force  the  drum-head  outwards,  and  the  membranes  of  the 
fenestra  inwards.  This  supposes  the  correctness  of  the 
view  of  Helmholtz,  that  only  in  inward  movements  the 
handle  of  the  hammer  carries  with  it  the  anvil,  while  in 
outward  excursions  the  ratchet-teeth  of  the  malleo-incu- 
dal  articulation  are  disengaged.  Therefrom  will  neces- 
sarity  result  a  pressure  upon  all  the  soft  parts  within 
and  surrounding  the  fluid  of  the  labyrinth,  and  thus  also 
upon  the  terminal  expansion  of  the  auditory  nerve. 
Owing  to  various  circumstances,  vertigo  is  by  no  means 
a  constant  result  of  the  methods  mentioned.  I  fre- 
quently made  the  observation,  that  at  a  certain  phase 
of  [treatment  the  impulsion  of  air,  either  by  Valsalva's 
method  or  by  merely  blowing  the  nose,  will  produce 
momentary  vertigo  which  did  not  occur  previously. 
According  to  my  view,  this  may  principally  be  due  to 
the  fact  that  a  partial  obstruction  of  the  Eustachian 
tube  acts  like  a  valve,  admitting  air  under  a  certain 
pressure,  but  preventing  its  exit.  It  may  also  occur 
whenever,  after  complete  closure  of  the  Eustachian  tube, 
the  drum-head  remained  curved  inwards  for  a  certain 
length  of  time,  and  then  by  the  sudden  introduction  of 
air  is  forced  outward  so  much  the  more  strongly.  In 
the  course  of  treatment  the  acoustic  nerve  at  times  be- 
comes irritable,  and  produces  a  tendency  to  vertigo.  It 
is  undoubtedly  true  that,  in  cases  of  anchylosis  of  the 
malleo-incudal  joint,  the  stapes  is  somewhat  lifted  out 
from  the  fenestra  ovalis  by  Valsalva's  method,  and  a 
different  effect  is  produced.    It  is  highly  probable,  but 
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not  conclusively  proved,  that  in  all  the  methods  men- 
tioned, vertigo  is  occasioned  by  the  increase  of  intra- 
auricular  pressure ;  other  circumstances  may,  however, 
concur  to  produce  this  symptom. 

External  pressure  uj3on  the  niembrana  tympani  does 
not  seem  to  cause  vertigo  as  readily,  since  it  differs  in 
its  effects  from  Valsalva's  method,  and  resembles  a  nor- 
mal impression.  Here  pressure  is  exerted  upon  one 
fenestra,  causing  the  fluid  of  the  labyrinth  to  move  to- 
ward the  other.  I  am  well  aware  that  vertigo  often  oc- 
curs in  syringing  ears  whose  drum-heads  are  perforated. 
I  am  at  present  treating  a  lady  suffering  from  chronic 
catarrh  of  the  middle  ear  without  perforation,  in  whom 
vertigo  can  be  induced  more  readily  by  this  method  than 
l»y  Gruber'a  But  this  is  by  no  means  the  rule.  It  is 
known  that  in  cases  of  defective  membrane  and  suppu- 
ration in  the  tympanic  cavity  the  syringe  must  be  used 
very  cautiously.  I  am  inclined  to  think  that  in  such 
eases  not  only  the  defect  of  the  membrana  tympani 
ought  to  be  taken  into  consideration,  but  also  the  hyper- 
semi  a  and  increased  irritability  of  the  labyrinth,  for  in 
my  experience  these  accidents  most  frequently  happen 
in  neglected  cases  of  profuse  otorrhcea  dependent  upon 
hyperaemia  and  granulations  of  the  tympanic  mucous 
membrane,  and  probably  upon  caries. 

"When  Schmidekam  *  brought  the  pressure  of  a  col- 
umn of  cold  water  of   54  to  117  centimetres  height 

*  Experimental  researches. 
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to  : bear  upon  his  tympanic  membranes  by  means  of  a 
rubber  tube,  lie  felt  intense  pain  in  his  ears,  and  suffered 
from  vertigo  and  nausea  amounting  almost  to  syncope. 
He  was  compelled  to  lie  down,  whereupon  retching  and 
vomiting  ensued.  When  he  repeated  this  experiment 
with  a  column  of  water  of  the  same  height,  but  of  a 
temperature  of  25°  Reaumur,  none  of  these  unpleasant 
symptoms  occurred.  The  latter  may  be  explained  by 
the  irritation  of  the  nerv.  auricul.  vagi  with  cold  water. 
Irritation  of  this  nerve  often  produces  strange  phe- 
nomena.* 

f  It  is  surprising  that  Magnus, f  in  his  interesting  ex- 
periments instituted  at  the  building  of  a  bridge  in 
Konigsberg,  under  a  pressure  of  atmospheres,  does 
not  mention  vertigo  as  one  of  the  symptoms.  In  the 
majority  of  cases  he  observed  buzzing  noises,  hardness  of 
hearing,  and  violent  pain.  These  symptoms  ceased 
whenever  the  pressure  on  both  sides  of  the  tympanic 
membrane  was  equalized  by  either  a  swallowing  move- 
ment %  or  Valsalva's  method. 

*  The  cold  water  may  have  caused  a  considerable  hyperemia  of  the  inner 
ear. 

f  Archiv  f .  Ohrenheilkunde,  I. ,  page  269. 

%  Supposing  that  in  the  persons  experimented  upon  the  Eustachian  tube  was 
normal,  we  have  no  proof  of  the  non-existence  of  a  small  air-passage  beneath 
the  hook-like  cartilage.  We  can  readily  conceive  that  such  a  passage  might  not 
have  sufficed  to  equalize  the  considerable  difference  of  pressure.  A  swallowing 
movement  was  therefore  required. 
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The  pain  was  evidently  due  to  the  great  tension  of 
the  membrane.  In  all  the  cases  the  latter  had  a  scarlet- 
red  color,  an  abnormal  reflex,  and  was  strongly  curved 
inwards.  Immediately  after  the  equalization  of  the 
pressure  all  the  unpleasant  sensations  disappeared,  and 
Magnus  states  that  the  impulsion  of  air  through  the 
tubes  was  the  only  measure  required  to  guard  against 
every  inconvenience. 

In  all  these  cases  there  existed  a  pressure  of  2  \  atmo- 
spheres upon  both  fenestras  of  the  labyrinth,  i.  e.,  an 
excess  of  pressure  of  1^  atmospheres.  After  Valsalva,  the 
excess  of  pressure  can  only  amount  to  J  of  an  atmosphere, 
as  a  vigorous  man  blowing  with  the  full  force  of  his  lungs 
into  a  manometer  will  hardly,  as  I  have  seen  myself, 
overcome  more  than  the  pressure  of  ^  of  an  atmosphere. 
The  pressure  in  the  pneumatic  cabinet  of  Lewinstein 
amounts  to  I  to  |  of  an  atmosphere.  It  is  a  mere  sup- 
position, but  in  analogy  with  the  result  obtained  by 
galvanic  irritation,  that  vertigo  is  less  readily  occasioned 
by  simultaneous  pressure  upon  both  ears. 

Very  recently  Friedrich  Eugen  Weber,  of  Berlin, 
found  *  that  a  colored  fluid  injected  into  the  arachnoidal 
space  follows  the  course  of  the  lymphatics  through  the 
aquaeductus  cochleae  into  the  scala  tympani.  These  ex- 
periments, if  confirmed,  will  show  that  there  exists  a 
close  relation  between  the  fluid  of  the  labyrinth  and  the 
cerebro-spinal  fluid. 

*  Monatsschrift  f.  Ohrenheilkunde,  1868,  page  105. 
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I  do  not,  however,  think  it  advisable  to  draw  our 
conclusions  from  these  experiments. 

Other  methods,  by  which  either  air  or  liquids  are 
forced  into  the  cavity  of  the  tympanum,  produce  effects 
similar  to  those  of  Valsalva.  It  requires  no  lengthy 
explanation  to  prove  that  in  all  these  cases  real  vertigo 
ensued,  and  not  a  condition  resembling  syncope,  as  Dr. 
Benedict  maintained  in  my  presence.  We  find  no  dis- 
turbance of  consciousness,  no  pallor  of  the  face,  no 
feebleness  in  the  action  of  the  heart,  and  the  patient 
does  not  only  describe  his  condition  as  vertigo,  but  we 
are  also  able  to  determine  this  objectively  by  the  un- 
steady and  tottering  movements,  which  show  themselves 
especially  in  rising  from  a  seat  and  in  walking.  Such 
patients  will  therefore  remain  in  their  seats  till  the 
unpleasant  sensation  of  vertigo  disappears.  Many  pa- 
tients are  able  to  state  towards  which  side  they  stagger, 
and  it  would  be  interesting  to  know  whether  this  corre- 
sponds to  the  side  of  the  affected  ear,  as  after  application 
of  the  galvanic  current. 

In  1862  I  observed  a  very  interesting  case,  which 
seems  to  prove  that  variations  of  intra-auricular  pressure 
react  upon  the  motory  centres. 

A  vigorous  country  lad,  aged  14,  whom  I  treated  for  chronic  aural 
catarrh,  was  suddenly,  during  the  application  of  the  air-douche,  attacked 
with  left  hemiplegia  and  violent  vertigo,  without,  however,  losing  his 
consciousness.  The  hemiplegia  disappeared  after  a  quarter  of  an  hour, 
and  the  patient  was  able  to  walk  to  his  home,  at  a  distance  of  at  least  2 
miles.  The  paralysis  occurred  suddenly,  without  the  least  pain  ;  the 
patient  only  feeling  dull  and  dizzy.    I  cannot  state  positively  whether 
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the  hemiplegia  occurred  on  the  side  to  which  the  catheter  was  applied 
or  on  the  opposite,  but  I  am  under  the  impression  that  the  former  was 
the  case.  Whether  sensibility  was  impaired,  or  reflex  movements  could 
be  induced,  I  do  not  know.  I  was,  at  the  time,  somewhat  perplexed 
at  the  suddenness  of  the  accident,  and  omitted  to  make  a  thorough 
examination.  I  remember,  however,  that  voluntary  mobility  was  com- 
pletely abolished  in  the  left  upper  and  lower  extremities  and  in  the 
facial  muscles  of  one  side.  This  condition  lasted  about  10  minutes, 
after  which  time  the  patient  gradually  regained  control  over  his  mus- 
cles. He  stated  that  the  muscles  of  the  toes  and  fingers  were  restored 
first. 

I  may  add  that  the  patient  had  always  enjoyed  good  health,  and  never 
suffered  from  nervous  symptoms.  Previous  to  the  accident  I  had  em- 
ployed the  air-douche  for  a  long  time,  and  I  subsequently  continued  its 
use,  with  due  precaution,  without  its  giving  rise  to  any  unpleasant  symp- 
toms. 

The  hearing  of  the  patient  was  not  affected  by  the  accident,  and  the 
treatment  of  the  chronic  aural  catarrh  yielded,  upon  the  whole,  a  favor- 
able result. 

Before  endeavoring  to  explain  these  phenomena,  I  shall  speak  of  the 
manner  in  which  the  air-douche  was  applied.  I  used  at  the  time  Rau's 
compression  pump,  but  with  an  enlarged  receiver.  This  was  charged 
by  40  strokes  of  the  piston.  Previously  I  had  often  charged  it  by 
60  to  70  strokes.  The  former  charge  corresponds  to  a  pressure  of  ^  of 
an  atmosphere,  or  5  pounds  ;  the  latter  to  \  of  an  atmosphere,  or 
pounds.  A  large  rubber  bag,  gently  compressed,  yields  a  pressure  of  2 
to  2 \  pounds,  which,  by  vigorous  compression,  may  be  raised  to  4  and  4^- 
pounds.  In  order  to  obtain  such  results  of  pressure  the  receiver  or 
bag  must  be  hermetically  connected  with  the  manometer. 

The  conditions  are  changed  when  the  catheter  is  but  loosely  inserted 
into  the  ostium  pharyngeum,  and  the  impelled  air  partly  escapes.  In 
this  case  a  certain  degree  of  tension  of  the  air-receiver  may  produce 
various  degrees  of  pressure  within  the  tympanic  cavity,  according  to 
the  more  or  less  intimate  connection  of  the  catheter  with  the  Eusta- 
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chian  tube,  the  caliber  of  the  catheter,""and  the  position  of  the  faucet 
for  the  regulation  of  the  entrance  of  air.  When  I  charged  the  receiver, 
as  stated  above,  with  40  strokes  of  the  piston,  and  inserted  the  catheter 
but  loosely  into  the  manometer-tube,  the  pressure  of  5  pounds  com- 
monly obtained  by  the  hermetic  connection  was  reduced  to  \  pound, 
and  with  the  faucet  partially  closed  to  -jfc  pound.  We  thus  see  that 
the  degree  of  pressure  depends  chiefly  upon  the  position  of  the  catheter. 
The  use  of  the  compression-pump  requires  careful  attention.  At  pre- 
sent I  generally  employ  the  air-bag,  and  but  occasionally  the  pump,  for 
diagnostic  purposes. 

How  could  we  explain  the  occurrence  of  that  remark- 
able accident  \ 

Xo  one  will  assume  that  it  was  caused  by  an  emphy- 
sema of  the  ostium  pharyngeum  tubse.  The  introduction 
of  the  catheter  was  very  easy,  and  the  symptoms  did  not 
justify  the  diagnosis  of  so  rare  an  occurrence.  The  fact 
that  the  hearing  was  not  impaired  by  the  accident 
proves  that  a  serious  trouble,  e.  g.,  laceration  of  the 
membranes  of  the  fenestra  with  escape  of  the  fluid  of 
the  labyrinth,  did  not  occur.  It  is  well  known  that  the 
roof  of  the  tympanic  cavity  is  at  times  defective,  and  in 
one  case  Gruber,  after  forcibly  injecting  a  corpse,  found 
the  dura  mater  covering  the  defect  considerably  raised. 
But  in  this  location  a  projection  inward  of  the  dura 
mater  could  not  have  caused  hemiplegia.  Furthermore, 
the  complete  absence  of  subsequent  symptoms  and  the 
improbability  of  the  existence  of  such  a  defect  in  so 
young  a  person  strongly  militate  against  this  supposition. 
It  is  highly  probable  that  the  sudden  increase  of  intra- 
auricular  pressure,  which  under  certain  conditions  pro- 
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duces  phenomena  of  vertigo,  gave  rise,  in  this  case,  to  a 
reflex  neurosis. 

In  a  man  whom  I  treated  for  chronic  aural  and  tubal 
catarrh  with  obstruction  of  the  Eustachian  tubes,  I  once 
observed,  during  the  impulsion  of  air  by  means  of  the 
catheter  and  compression-pump,  an  involuntary  trembling 
of  both  upper  and  lower  extremities,  violent  dizziness, 
and  slight  stupor.  Consciousness  was  not  abolished.  All 
these  phenomena  disappeared  after  a  few  minutes.  This 
very  patient,  who  was  subject  to  occasional  attacks  of 
vertigo,  made  the  observation  that,  even  without  the  in- 
troduction of  air,  vertigo  ensued  whenever  the  beak  of 
the  catheter  was  suddenly  rotated  in  a  certain  direction. 
I  imagined  that  this  manoeuvre  rendered  the  calibre  of 
the  Eustachian  tube  gaping,  and  suddenly  produced  a 
change  in  the  intra- auricular  pressure. 

Of  the  two  cases  of  death  which  occurred  in  the  practice  of  Dr. 
Tcrxbull,  in  consequence  of  catheterization  of  the  tubes,  one  may  prob- 
ably be  explained  in  that  manner.  The  patient,  a  boy,  aged  eight,  fell 
back  in  bis  chair  during  the  operation  and  never  recovered.  If  we 
assume  that  vertigo,  syncope,  hemiplegia  are  occasioned  by  reflex 
action,  may  we  not  also  suppose  that  momentary  paralysis  of  the  great 
centres  of  vegetative  life  are  caused  in  the  same  way  ?  The  possibility 
of  this  occurrence  will  be  readily  conceived  by  considering  that  the 
auditory  nerve  takes  its  origin  in  the  medulla  oblongata,  which  consti- 
tutes the  centre  of  the  respiratory  and  the  combined  reflex  movements. 

I  shall  now  treat  of  vertigo  produced  by  galvanization. 

Hasse  states,  in  his  treatise  on  affections  of  the  nervous 

system,  that,  according  to  Purkinje,  vertigo  is  occasioned 
20 
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by  the  passage  of  a  galvanic  current  through  the  brain 
from  one  ear  to  the  other.  Very  recently  Brenner  pub- 
lished his  interesting  observations  on  this  subject.* 

Vertigo  constitutes,  according  to  Brenner,  one  of  the  most  annoying 
accessory  effects  in  the  galvanization  of  the  ear.  This  symptom  re- 
quires the  most  careful  attention  of  the  electro-therapeutist,  as  the  con- 
sequences to  which  it  may  lead,  when  occurring  with  a  certain  degree 
of  intensity,  are  as  yet  unknown.  Brenner  illustrated  the  oscillations 
of  the  equilibrium  by  fastening  a  pencil  t*o  the  head  of  the  person  with 
whom  he  experimented,  and  showed  that  the  person  may  fall  and  even 
swoon.  In  order  to  produce  vertigo,  it  is  requisite  that  the  line  con- 
necting the  two  electrodes  should  be  parallel  to  the  sagittal  suture,  i.  e., 
that  the  poles  should  be  applied  to  the  same  side  of  the  cranium.  The  most 
intense  effect  will  be  obtained  whenever  the  direction  of  the  current  is 
at  rio-ht  angles  with  the  sagittal  suture.  The  cranial  regions  to  which 
the  poles  may  be  applied  differ  in  significance.  Yertigo  is  produced 
with  great  difficulty  by  applying  the  poles  to  the  lower  portions  of  the 
face,  but  very  readily  by  passing  the  current  through  the  nape  of  the 
neck  or  the  mastoid  processes.  Immediately  after  the  closure  of  the  cur- 
rent the  person  experimented  upon  bends  his  head  and  trunk  to  one 
side,  and  remains  in  this  position  till  the  current  is  opened,  whereupon 
he  resumes  his  former  attitude  as  if  he  were  forced  back  by  an  invisi- 
ble hand.  When  the  attack  of  vertigo  passes  away,  the  patient  com- 
plains of  intense  nausea,  and  feels  a  dull  and  oftentimes  prolonged  pain 
in  the  center  of  the  occipiit  over  the  protuberance.  The  loss  of  equilib- 
rium ensues  without  exception  towards  the  side  of  the  anode.  It  can 
be  demonstrated  objectively  that  the  sensation  of  falling  towards  one 
side  is  no  delusion.  The  appreciation  of  the  degree  of  inclination,  how- 
ever, becomes  exaggerated.  If  the  experiment  is  made  with  the  eyes 
closed,  even  a  weak  current  will  suffice  to  produce  the  sensation  of  the  head 
describing  an  arc  of  a  circle  of  about  one  foot.    On  opening  the  eyes 

*  Researches  and  Observations  on  Electro-Therapeutics.     Vol.  I.,  Part  I., 

pp.  75-78. 
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the  small  extent  of  the  movement  will  be  readily  recognized.  "When 
the  cathode  is  placed  upon  the  nape  of  the  neck,  or  any  part  of  the 
trunk  or  limbs,  and  by  doubling  the  other  conducting  wire  two  anodes 
are  formed,  one  of  which  is  applied  to  the  mastoid  process  of  one 
side,  violent  vertigo  with  inclination  toward  that  side  ensues  at  the 
closure  of  the  current.  As  soon  as  the  other  anode  is  placed  upon 
the  opposite  mastoid  process,  all  symptoms  of  vertigo  disappear. 
Therefrom  we  may  infer  that  vertigo  is  produced  by  the  application  of 
the  anode  to  one  side  of  the  head,  but  is  not  produced  by  the  simulta- 
neous action  of  the  anode  upon  both  sides  of  the  head.  According 
to  Brenner,  vertigo  cannot  be  occasioned  by  induced  currents. 

These  experiments  are  in  many  respects  interesting, 
but  permit  a  merely  negative  inference  as  to  the  part 
the  organ  of  hearing  plays  in  the  production  of  vertigo. 
By  placing  the  poles  in  a  certain  manner  (in  the  vertical 
antero-posterior  plane)  it  is  possible  to  excite  the  audi- 
tory nerve  without  producing  vertigo.  As  unavoidable 
accessory  phenomena  in  the  galvanization  of  the  ear, 
Brenner  mentions  merely  the  reaction  of  the  sensitive 
fibres  of  the  fifth  pair  and  the  contraction  of  the 
muscles  supplied  by  the  facial  nerve.  Among  the 
other  accessory  phenomena  vertigo  holds  the  second 
rank  as  to  the  frequency  of  its  occurrence.  Contraction 
of  the  masseter  muscles  is  more  frequent,  and  sensation 
of  light  ranks  next  to  vertigo.  Thus  these  experiments 
lead  us  to  infer  that  the  excitation  of  the  terminal 
apparatus  of  the  auditory  nerve,  by  increased  intra- 
articular pressure,  proves  insufficient  to  produce  ver- 
tigo. 

"We  may  here  mention  the  following  observation  made 
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by  Schmidekain.*  He  conducted  the  strong  sound  of  a 
sirene  through  a  caoutchouc  tube  directly  into  his  ears, 
whereupon  he  suffered  from  slight  vertigo,  moderate 
nausea,  tinnitus  aurium,  and  subsequently  from  oppres- 
sion. 

We  shall  now  treat  of  the  various  morbid  conditions 
of  the  ear  which  may  produce  vertigo. 

If  we  commence  externally,  we  must  first  mention 
such  phenomena  as  are  caused  by  the  presence  of  foreign 
bodies  in  the  meatus  externus.  It  is  well  known  that 
impacted  cerumen  gives  rise  to  vertigo,  which  is  gene- 
rally accounted,  for  by  the  pressure  upon  the  membrana 
tympani  and  the  ossicles.  The  presence  of  foreign 
bodies  in  the  meatus  externus  gives  rise  to  various 
symptoms,  which  Moos,  in  his  "  Clinic  of  Diseases  of 
the  Ear,"  considers  as  reflex  phenomena,  and  specifies 
as  follows :  epilepsy,  hemiplegia,  convulsions,  unilateral 
anaesthesia,  vomiting.  It  is  surprising  that  Moos  does 
not  mention  vertigo.  But  we  may  supj>ose  that  this 
symptom  was  sometimes  overlooked.  When  the  foreign 
body  was  removed  the  symptoms  either  disapjDeared  or 
abated.  In  many  of  the  cases  mentioned  the  examina- 
tion was  not  sufficiently  thorough.  In  others  all  the 
phenomena  were  caused  by  the  presence  of  insects  in 
the  auditory  canal.  This  proves  that  increase  of  intra- 
auricular  pressure  ought  not  to  be  considered  as  the  only 
cause. 


*  L.  c. ,  page  49. 
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At  all  events,  the  supposition  of  the  existence  of  an  increase  of  intra- 
auricular  pressure,  especially  in  such  cases  as  exhibit  these  symptoms 
for  a  certain  length  of  time,  can  only  be  maintained  with  due  precau- 
tion. We  can  readily  conceive  that  foreign  bodies  may  produce 
inflammation  either  by  their  wedge-like  pressure  or  by  their  sharp 
edges.  The  inflammatory  process  may  be  propagated  into  the  laby- 
rinth, and  give  rise  to  all  the  symptoms  mentioned.  A  gradual  cessa- 
tion of  these  symptoms  is  an  indication  of  this  course. 

Before  discussing  tlie  affections  of  the  middle  ear,  I 
shall  speak  of  the  diseases  of  the  labyrinth  in  their  rela- 
tion to  vertigo. 

Onr  knowledge  of  the  diseases  of  the  inner  ear  is  as 
yet  very  defective,  especially  as  to  primary  affections  of 
the  labyrinth.  What  we  know  is  derived  from  patholo- 
gical conditions  accidentally  discovered  post-mortem. 
But  it  seems  that  vertigo  is  a  principal  and  constant 
symptom. 

Two  groups  of  symptoms,  viz.,  the  so-called  Meniere's 
disease  and  otitis  labyrinthica  of  Voltolini  have  recently 
been  observed  and  described.  They  are  said  to  depend 
upon  a  primary  affection  of  the  labyrinth.  A  series  of 
reasons  may  be  cited  indicative  of  a  connection  of  both 
these  affections  with  the  inner  apparatus  of  hearing, 
though  by  pathological  research  nothing  definite  has  as 
yet  been  demonstrated. 

Voltolini,*  who  had  not  read  Meniere's  original  paper, 
supposed  that  the  symptoms  occurring  in  both  affections 
are  identical.    But  I  must  here  remark  that  this  is  not 

*  Monatsschrift  f.  Ohrenheilkunde,  1S70,  page  107. 
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the  case,  and  accordingly,  the  anatomical  changes  must 
differ.  Meniere's  disease  occurs  without  fever,  as  an 
attack  of  violent  vertigo,  often  causing  a  fall.  It  was  pre- 
viouly  considered  as  apoplectiform  cerebral  congestion. 
It  has  many  points  of  resemblance  with  epileptic  con- 
vulsions, and  is  principally  observed  in  adults.  Volto- 
lini's  disease,  on  the  contrary,  resembles  meningitis,  and 
is  even  considered  as  such  by  his  opponents.  It  is  a 
febrile  affection,  having  an  average  duration  of  8  to  10 
days,  and  attacking  children pa/r  excellence. 

I  may  be  allowed  to  discuss  these  points  more  in 
detail,  as  they  are  of  importance  for  our  theme. 

To  Meniere  is  due  the  merit  of  having  first  indicated 
a  group  of  symptoms,  which  previously  had  been  con- 
sidered as  apoplectiform  cerebral  congestion,  and  treat- 
ed, according  to  the  records  of  the  cases,  by  heroic 
blood-letting.  In  the  year  1861  Meniere  read  before 
the  Acad,  de  Medecine  a  paper*  entitled :  "  Sur  des 
lesions  de  l'oreille  interne  donnant  lieu  a  des  symptomes 
de  congestions  cerebrale  a]3oplectiforme."  At  the  same 
time  he  published  in  the  "Gazette  Medicale"  a  series  of 
observations  on  this  subject,  and  described  the  disease 
as  follows  : — 

A  person  in  good  health  is  suddenly,  and  without  an  assignable 
cause,  attacked  with  vertigo,  nausea,  and  vomiting.  His  face  becomes 
pale,  bathed  in  perspiration,  and  indicates  the  approach  of  syncope.  At 
times  the  patient  succeeds  in  maintaining  the  erect  posture,  or  in  seat- 
ing himself;  but  often  he  falls  to  the  ground  as  if  stricken  with  apo- 

*  Gazette  Medic,  de  Paris,  1801,  page  597. 
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plexy  (one  might  say,  "stricken  with  vertigo").  Consciousness 
remains  often  intact ;  in  violent  cases  it  vanishes  temporarily  during 
the  paroxysm,  but  reappears  speedily.  The  patient  is  unable  to  rise  ; 
every  attempt  to  move  is  attended  with  intense  nausea  and  vomiting. 
He  clings  to  his  couch  for  fear  of  being  thrown  off.  He  has  the  sensa- 
tion of  being  rocked  by  the  waves  ;  all  objects  seem  to  whirl  around 
him.  His  muscles  are  in  a  state  of  relaxation ;  only  once  I  observed 
twitching  of  the  muscles  of  the  face,  with  subsequent  hemiparesis  (on  the 
side  of  the  affected  ear)  of  several  days'  duration.  The  patient,  a  phy- 
sician, retained  his  consciousness  during  the  attack.  In  a  second  case, 
the  patient,  also  a  physician,  noticed  that  in  walking  and  standing  he 
reeled  towards  the  side  of  the  worse  ear,  as  if  that  side  were  not  as 
fully  under  the  control  of  the  will  as  the  other.  When  lying  on  his 
back  he  could  move  either  side  with  equal  ease.  These  phenomena 
disappear  gradually  in  a  very  short  time,  often  after  several  days,  but 
recur  sooner  or  later,  at  times  within  a  month,  at  times  after  years. 
In  the  intervals  the  patient  enjoys  good  health.  At  times  a  tendency 
to  vertigo  persists  after  the  attack,  the  patient  becoming  vertiginous 
after  rapid  motions  of  the  head,  and  showing  great  unsteadiness  in  the 
carriage  of  the  body. 

The  attacks  may  never  recur  in  subsequent  years,  and  the  general 
health  of  the  patient  may  remain  unimpaired.  Meniere  never  saw 
epilepsy  develop  after  the  recurrence  of  the  attack.  He  observed  the 
disease,  not  only  in  adults,  but  also  in  children.  He  lays  great  stress 
'upon  the  impairment  of  hearing,  which  constantly  ensues  with  more  or 
less  rapidity,  either  in  one  ear  or  in  both  ears.  In  several  instances 
the  attacks  were  preceded  by  noises  which  continued  during  the 
intervals,  and  increased  with  every  new  attack.  He  found  that  in 
several  cases  the  previously  normal  hearing  diminished  very  rapidly 
after  the  attack.  The  hardness  of  hearing  defied  every  means  of  treat- 
ment, and  the  objective  examination  constantly  yielded  a  negative 
result. 
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The  following  two  cases  reported  by  Meniere  may 
serve  as  examples  : — 

A  highly  educated  lady,  who  had  excellent  hearing,  and  was  person- 
ally known  to  Meniere,  was  one  afternoon,  after  her  usual  meal,  sud- 
denly attacked  with  a  coup  de  sang  (those  were  her  very  words)  in  the 
left  ear.  Vertigo  without  nausea,  and  a  condition  resembling  syncope 
ensued.  She  went  to  bed  and  noticed  in  her  left  ear  a  noise  similar  to 
the  rumbling  of  carriages.  She  passed  a  restless  night,  but  suffered 
from  no  special  symptoms.  In  the  following  night  she  vomited 
repeatedly,  and  became  so  vertiginous  that  she  could  not  sit  up  in  bed. 
To  her  great  alarm  she  also  perceived  that  she  could  hear  almost 
nothing  with  her  left  ear.  Gradually  these  symptoms  disaj)peared  ; 
two  months  subsequently  her  gait  was  still  tottering,  and  she  suffered 
from  vertigo  whenever  she  moved  her  head  rapidly.  The  hardness  of 
hearing  of  the  left  ear  persisted. 

A  young  and  robust  merchant,  in  vigorous  health,  while  in  the  act 
of  giving  orders  to  one  of  his  employees,  fell  suddenly  to  the  ground 
and  remained  motionless.  His  arms  and  legs  were  in  a  state  of  perfect 
relaxation.  When  he  was  raised  his  face  was  pale  and  covered  with 
perspiration.  Nausea  and  vomiting  ensued.  Consciousness  had  but 
momentarily  been  obscured,  and  was  speedily  restored.  The  patient 
stated  that  everything  whirled  around  him.  This  motion  had  a  nau- 
seating effect.  He  also  complained  of  noises  in  both  ears.  His  pre- 
viously excellent  hearing  was  considerably  impaired.  At  a  subsequent 
time  the  attack  recurred  several  times  without  affecting  his  general 
health  in  the  least. 

Meniere  does  not  regard  the  disease  as  rare,  and  I  be- 
lieve him  to  he  right.  I  remember  to  have  observed  at 
least  three  such  cases. 

If  we  except  the  phenomena  of  the  organ  of  hearing 
and  consider  the  disease  symptomatically,  we  find  that  it 
does  not  differ  from  simple  vertigo.    It  is  well  known 
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that  this  affection  likewise  commonly  occurs  in  parox- 
ysms attended  with  intense  nausea,  vomiting,  cold  per- 
spiration, general  muscular  relaxation,  sudden  falling,  and 
momentary  loss  of  consciousness.  I  can,  therefore,  not 
readily  conceive  why  accurate  observers  should  have 
mistaken  the  disease  for  cerebral  congestion.  In  some 
cases  it  seems  to  bear  a  certain  analogy  to  epilepsy,  but 
even  then  we  find  many  distinctive  features,  viz.  :  com- 
plete muscular  relaxation,  lack  of  tonic  or  clonic  convul- 
sions, and  either  persistence  or  but  momentary  abolition 
of  consciousness.  We  thus  perceive  that  in  cases  of  vio- 
lent vertigo  it  becomes  necessary  to  examine  the  condi- 
tion of  the  organ  of  hearing. 

What  is  the  anatomical  basis  of  Meniere's  disease,  and 
how  may  its  symptoms  be  accounted  for  \ 

Meniere  considers  it  essentially  a  disease  of  the  inner 
ear,  and  supposes  that  the  seat  of  the  affection  will  be 
found  in  the  semicircular  canals.  This  view  is  adhered 
to  in  most  of  the  treatises  on  aural  diseases.  Let  us 
enter  more  fully  upon  the  consideration  of  this  subject. 

Many  weighty  reasons  may  be  adduced  to  show  that 
the  phenomena  are  due  to  a  disease  of  the  organ  of  hear- 
ing. We  find,  for  instance,  that  abnormal  sensations  in 
the  ears  occur  simultaneously  with  or  shortly  before  the 
paroxysms ;  that  the  latter,  moreover,  coincide  with  the 
beuinnino;  of  an  incurable  hardness  of  hearing.  We  are 
thus  led  to  infer  the  existence  of  a  certain  correlation. 
Meniere  assumes  a  relation  of  cause  and  effect,  from  the 
fact  that,  with  the  exception  of  deafness,  these  paroxysms 
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produce  no  derangement  of  the  cerebral  functions.  As 
additional  points,  we  may  mention  the  relation  which  ex- 
ists between  diseases  of  the  ear  and  vertigo,  and  the  pos- 
sibility of  producing  the  latter  by  impressions  upon  the 
organ  of  hearing.  I  consider  it  highly  probable  that  in 
the  majority  of  cases  alterations  of  the  inner  ear  will  be 
found;  but  as  violent  attacks  of  vertigo  maybe  likewise 
caused  by  affections  of  the  middle  ear — and  our  diagnostic 
means  are  rather  imperfect — we  ought  to  give  our  state- 
ments with  some  reserve.  Moreover,  we  should  investi- 
gate whether  pathological  conditions  of  the  acoustic  nerve 
or  its  roots  play  a  part  in  the  production  of  those  symp- 
toms. Meniere's  view,  that  the  disease  has  its  seat  in  the 
semicircular  canals,  is  based  upon  the  result  of  a  post-mor- 
tem examination  and  upon  experiments  instituted  by 
Flourens.  Unluckily  the  person  of  whose  body  Meniere 
made  the  autopsy  had  suffered  from  an  essentially  dif- 
ferent disease.  Of  a  case  of  true  Meniere's  disease  no 
post-mortem  examination  has  as  yet  been  made. 

A  young  girl,  who,  during  her  menstrual  period,  rode  a  whole  winter's 
night  on  the  imperial  of  a  mail-coach,  suddenly  became  totally  deaf. 
On  being  admitted  into  Chomel's  clinic,  she  suffered  from  continuous 
violent  vertigo.  The  slightest  motions  produced  vomiting.  She  died 
on  the  fifth  day.  At  the  autopsy  the  brain  and  spinal  cord  were  found 
normal.  The  temporal  bones  were  subjected  to  a  very  careful  examina- 
tion, and  a  reddish  plastic  fluid  was  discovered  in  the  semicircular 
canals.    Nothing  was  found  in  the  vestibule  and  cochlea.* 

*  In  Meniere's  paper  there  are  unfortunately  no  accurate  statements  as  to  the 
course  of  the  disease.  He  merely  refers  to  another  paper,  which  I  have  not  yet 
been  able  to  find. 
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Is  it  not  evident  that  this  case  differs  essentially  from 
true  Meniere's  disease  ?  In  the  case  under  consideration 
a  grave  disease  set  in  after  exposure  to  cold,  and  termi- 
nated in  death  after  five  days.  In  Meniere's  disease  the 
paroxysms  occur  rejoeatedly,  have  no  assignable  cause, 
and  do  not  affect  the  general  health.  The  case  is  interest- 
ing, and  in  many  respects  obscure,  especially  as  regards 
the  cause  of  death.  It  demonstrates,  at  the  most,  that  in- 
flammation of  the  semicircular  canals  may  occasion  deaf- 
ness and  violent  attacks  of  vertigo.  But  it  does  not 
appear  how  inflammation  of  the  semicircular  canals  could 
occasion  complete  deafness  in  cases  where  the  remaining 
portions  of  the  labyrinth  and  the  auditory  nerve  are 
intact.  The  case  seems  to  resemble  more  closely  otitis 
labyrinthica  of  Voltolini.  No  mention  is  made  of  a 
microscopic  examination. 

Moreover,  it  is  obvious  that  a  mere  localization  of  the 
affection  to  the  labyrinth  constitutes  an  incomplete  defi- 
nition of  the  disease.  How  can  we  explain  the  sudden 
and  paroxysmal  occurrence  of  the  phenomena  ?  Are  we 
to  suppose  that  either  violent  congestions  or  repeated 
hemorrhages  occur  in  the  labyrinth  ? 

"We  may  here  mention  several  interesting  items  reported  by  Graber.* 
He  says  :  "  Up  to  this  time  I  examined  four  syphilitic  patients,  who, 
according  to  their  own  statements,  had  suddenly  become  deaf  after  over- 
heating, or  simply  exposing  themselves  to  cold.  They  had  previously 
either  enjoyed  good  hearing  or  become  but  slightly  hard  of  hearing  in 
consequence  of  chronic  aural  catarrh.    In  the  beginning  they  suffered 


*  Treatise  on  Otology,  1870,  page  617. 
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from  attacks  of  vertigo,  which  subsequently  disappeared.  Deafness, 
however,  persisted  and  defied  every  method  of  treatment.  One  of  the 
patients  incidentally  died  of  typhus  fever,  shortly  after  the  occurrence 
of  his  aural  disease,  and  an  examination  of  his  organs  of  hearing  showed 
intense  hyperemia  of  the  tympanic  mucous  membrane,  and  vascular  in- 
jection and  great  thickening  of  the  soft  parts  of  the  labyrinth.  The 
fluid  of  the  labyrinth  was  o£  a  reddish  tinge  and  copious.  Are  we  to 
consider  this  condition  as  an  inflammation  attended  with  hemorrhagic 
exudations,  and  occurring  chiefly  in  syphilitic  persons  ? 

As  tlie  subject  under  consideration  is  new  and  impor- 
tant, I  beg  to  be  allowed  to  mention  my  own  observations 
and  to  call  attention  to  the  fact  that  besides  cases  analo- 
gous to  those  of  Meniere,  we  find  other  cases  constituting 
transition  forms,  in  which  chronic  aural  catarrh  obviously 
existed  as  the  primary  affection. 

The  following  case  is  analogous  to  Meniere's  cases : — 

In  1860  I  was  consulted  by  a  farmer,  43  years  of  age,  on  account  of 
hardness  of  hearing  of  both  ears  and  humming  noises  of  the  left  ear. 
When  in  his  20th  year  he  had  already  noticed  an  impairment  of  his 
hearing.  In  his  23d  year  he  had,  while  working  in  the  field,  so  violent 
an  attack  of  vertigo  that  he  fell.  At  the  same  time  he  felt  as  if  his 
right  ear  were  stopped  up,  and  he  heard  loud  ringing  noises  in  both  ears. 
He  vomited  repeatedly.  The  attack  disappeared  gradually,  but  for 
several  weeks  the  patient  suffered  from  vertigo  and  unsteadiness  of  gait. 
Subsequently  he  had  no  similar  attack.  He  remembered  that  when  1 2 
years  of  age  he  had  an  attack  of  vertigo,  which  caused  him  to  fall  from 
a  ladder.  After  the  last  attack  his  hearing  was  constantly  decreasing, 
less  rapidly  at  first  than  during  the  last  five  years.  An  examination 
showed  a  considerable  impairment  of  his  hearing,  not  only  for  speech 
and  watches,  but  also  for  conduction  through  the  bones.  Both  tympanic 
membranes  were  normal  and  movable.  I  diagnosticated  an  affection  of 
the  inner  ear,  and  advised  no  treatment. 
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The  patient  had  during  the  attack  of  vertigo  a  sen- 
sation of  closure  of  the  left  ear ;  this  symptom  seems 
worthy  of  attention.  Are  we  to  assume  a  closure  of  the 
corresponding  Eustachian  tube  \  It  is  true  that  a  sensa- 
tion of  fulness  commonly  occurs  in  closure  of  the  tube. 
This  dej)ends  upon  a  difference  of  pressure  within  and  • 
without  the  tympanic  cavity.  But  I  wish  to  state  that 
in  my  own  person  a  sensation  of  tension  and  fulness  of 
the  ears  appears  and  disappears  simultaneously  with  a 
clear  ringing  sound.  I  speak  of  the  clear  tone  of  high 
pitch  which  at  times  suddenly  appears  in  the  ear  and 
dies  away  gradually. 

The  second  case  occurred  in  the  person  of  a  farmer,  aged  50,  of  robust 
frame,  who  had  never  shown  a  tendency  to  disease.  In  18G9,  on  a  very- 
hot  day,  while  engaged  in  the  hay  crop,  he  was  attacked  with  violent 
vertigo,  compelling  hiin  to  lie  down  on  the  ground  in  order  to  avoid 
falling.  He  suffered  from  intense  nausea,  became  deadly  pale,  and  cold 
perspiration  covered  his  face.  After  a  few  hours  his  condition  im- 
proved, but  he  still  had  a  sensation  of  unsteadiness  and  a  certain 
tendency  to  vertigo,  which  compelled  this  vigorous  man  to  abstain, 
especially  in  hot  weather,  from  heavy  work,  in  order  to  avoid  an  attack 
of  vertigo. 

He  feared  that  he  was  threatened  with  apoplexy.  Similar  attacks 
recurred  at  times  every  week,  at  times  after  longer  intervals.  In 
February,  1870,  the  paroxysms  commenced  to  be  less  marked ;  they 
caused  no  fall,  and  were  not  attended  with  nausea  and  cold  perspira- 
tion. Immediately  after  the  first  attack  the  patient  noticed  a  buzzing 
noise  in  his  left  ear ;  this  subsequently  never  ceased  completely,  but 
became  more  intense  before  every  new  attack,  in  a  manner  that  the 
patient  could  predict  the  approach  of  a  paroxysm  by  the  exacerbation 
of  the  noises.    The  hearing  of  the  left  ear  became  impaired  by  the  first 
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attack.  At  present,  15  months  after  the  accident,  the  patient  hears 
still  tolerably  well  and  understands  ordinary  conversation. 

In  August,  1870,  the  patient  consulted  me  on  account  of  his  hard- 
ness of  hearing.  Prior  to  that  time  I  had  but  incidentally  seen  him, 
because  his  son  had  been  under  my  treatment.  Upon  examination,  I 
found  both  tympanic  membranes  dull,  the  right  duller  than  the  left, 
•  their  lustre  and  concavity  almost  normal.  By  Valsalva  no  motion  was 
produced  in  either  membrane.  On  employing  the  air-douche,  I  could 
hear  distant  and  indefinite  noises  on  both  sides,  and  only  when  the 
patient  made  a  swallowing  movement  the  air  seemed  to  approach  in 
short  puffs.  This  and  the  examination  with  the  bougie  showed  -that 
the  Eustachian  tubes  were  not  completely  free. 

The  patient  heard  the  ticking  of  a  lever  watch  (normal  hearing 
distance  of  150  centimetres),  with  the  right  ear  at  15  ctm.,  with  the 
left  ear  at  1  ctm.  By  conduction  through  the  bones,  neither  this  watch 
nor  a  loud  ticking  cylinder  watch  was  heard.  Vibrating  timing  fork 
C  placed  upon  vertex,  not  perceived.  Tuning  fork  C"  only  heard  in 
right  ear,  even  when  placed  upon  the  left  side  of  the  head. 

I  shall  now  relate  several  cases  of  chronic  aural  ca- 
tarrh attended  with  vertigo. 

Jacob  Meier,  a  saddler  of  Naenikon,  aged  52  years,  and  in  good 
health,  consulted  me  on  the  12th  of  November,  1870,  on  account  of 
hardness  of  hearing.  From  his  history  I  learned  that  in  1857,  after 
exposure  to  cold,  his  right  ear  became  painful,  and  commenced  to  dis- 
charge. The  otorrhcea  lasted  three  weeks.  From  that  time  the  hear- 
ing of  the  right  side  was  impaired.  Two  years  before  he  consulted  me 
he  suffered  from  violent  nasal  catarrh,  in  consequence  of  which  his 
right  ear  was  stopped  up.  Whenever  he  blew  his  nose,  he  had  a  crack- 
ling sensation  in  his  left  ear,  and  noticed  that  his  hearing  was  tempo- 
rarily improved.  As  this  procedure  gave  him  great  relief,  he  often 
resorted  to  it.  A  short  time  subsequently  he  began  to  suffer  from  slight 
vertigo  recurring  every  morning.  At  times  the  symptoms  were  severe 
and  attended  with  great  nausea.    He  had  no  noises  in  his  ears.  The 
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symptoms  of  vertigo  gradually  subsided,  but  the  hearing  of  the  left  ear 
remained  impaired,  and  seemed  to  vary  according  to  the  condition  of 
the  weather.  For  the  last  year  the  patient  has  been  troubled  with 
noises  in  both  ears.  He  states  that  up  to  three  months  ago  his  hearing 
was  tolerably  good.  After  that  time,  while  at  work  in  the  field,  he 
had  a  violent  attack  of  vertigo.  Similar  attacks,  attended  with  great 
nausea,  vomiting,  and  cold  perspiration  on  the  forehead,  recurred 
repeatedly  in  one  week,  and  whenever  he  worked  heavily.  Each 
attack  generally  lasted  from  1  hour  to  2  hours,  and  then  disappeared ; 
after  it  the  patient  felt  weak  and  miserable  all  day.  By  the  first 
attack  his  hearing  was  considerably  impaired. 

Condition  of  the  patient  on  the  12th  of  September,  1870. 

Patient  hears  lever-watch  (hearing  distance  150  centimetres)  in 
contact  with  auricle,  with  either  ear.  He  does  not  hear  it  by  conduc- 
tion through  the  bones.  Cylinder- watch  (hearing  distance  12  metres) 
at  1^  centimetres  in  either  ear.  Not  heard  by  conduction  through  the 
bones.  Tuning-fork  heard  from  vertex.  Stopping  up  the  ears  renders 
the  sound  louder  in  the  left  ear.  No  increase  of  sound  in  right  ear. 
Patient  understands  speech  with  difficulty  even  in  close  proximity. 
Tympanic  membranes  whitish  and  dull — in  the  left  membrane  nothing 
peculiar — in  the  centre  of  the  right  membrane  a  bluish  atrophic  spot. 
An  examination  with  the  catheter,  air-douche  and  bougie  shows  a  nar- 
rowing of  the  left  Eustachian  tube,  and  no,  or  at  all  events,  very  slight 
narrowing  of  the  right  tube.  The  auscultation  sound  of  the  left  ear  is 
distant  and  faint ;  the  air  does  not  enter  ;  a  bougie  of  .8  millimetres  in 
thickness  can  with  great  difficulty  only  be  passed  up  to  the  tympanic 
cavity,  and  is  then  tightly  held  by  the  tube  ;  the  right  Eustachian  tube, 
on  the  contrary,  admits  the  bougie  very  readily. 

It  is  obvious  in  this  case  nasal  catarrh  gave  rise  to 
chronic  aural  catarrh  attended  with  vertigo.  In  making 
this  statement  we  do  by  no  means  exclude  the  possibility 
of  a  secondary  affection  of  the  labyrinth.  We  noticed  that 
in  the  case  under  consideration,  the  Eustachian  tube  of 
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the  primarily  affected  worse  ear  had  again  become 
pervious,  while  the  E.  tube  of  the  left  ear  showed  a 
narrowing  of  its  calibre. 

The  following  case  offers  many  points  of  interest : — 

A  healthy  and  vigorous  stone-cutter,  forty  and  odd  years  of  age, 
suffered  from  a  violent  nasal  catarrh  which  lasted  about  three  weeks. 
He  was  advised  to  inhale  the  vapor  of  hot  water  through  his  nostrils. 
This  he  did  twice  on  two  succeeding  evenings,  every  time  for  half  an 
hour.  The  next  day,  October  2d,  he  felt  well,  with  the  exception  of 
the  nasal  catarrh,  and  resumed  his  work.  Ab  nine  o'clock  in  the 
morning  he  was  attacked  with  violent  vertigo.  He  had  no  headache, 
no  tinnitus  aurium.  He  continued  to  work  till  four  o'clock  in  the 
afternoon.  At  that  time  . his  vertigo  became  more  violent  and  com- 
pelled him  to  go  home  and  lie  down.  The  symptoms  then  abated. 
The  next  day  he  remained  in  bed.  All  day  he  heard  noises  of  boiling 
water  in  his  head,  especially  ab  its  vertex,  also  a  buzzing  noise  in  his 
right  ear.  He  felt  as  if  his  right  ear  were  filled  with  water,  and 
instinctively  introduced  his  finger  into  the  ear  in  order  to  remove  the 
imaginary  water.  AVhen  the  patient  touched  the  region  of  the  ears 
he  elicited  a  peculiarly  hollow  sound.  His  own  voice  sounded  uncom- 
monly dull.  The  following  day  he  resumed  work,  but  was  again 
abtacked  with  vertigo  of  such  violence  that  he  was  compelled  to  hold 
on  to  surrounding  objects  in  order  to  avoid  falling.  No  headache,  no 
vomiting.  The  following  day  he  remained  at  home  and  sent  for  me. 
On  examining  him  with  my  watch  (hearing  distance  150  centimetres) 
I  found  R.  15  ctm.,  L.  30  ctm.  The  tympanic  membranes  showed 
diffuse  opacities.  No  signs  of  exudation  within  the  t3rnrpanic  cavities. 
Not  being  provided  with  instruments,  I  could  not  at  the  time  make  a 
more  thorough  examination.  I  prescribed  an  alum  gargle,  and  a 
solution  of  nitrate  of  silver,  two  grains  to  the  ounce,  to  be  snuffed  up 
through  the  nostrils.  The  following  day,  October  G,  the  patient 
resumed  his  work.  The  vertigo  was  then  abating.  On  October  9th, 
the  noises  in  the  head,  the  buzzing  noise  and  sensation  of  closure  of  the 
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right  ear  had  disappeared.  \ 'On  October  11,  at  half-past  ten  o'clock,  he 
left  his  work  and  went  into  an  inn,  where  he  remained  till  half  past 
three  in  the  afternoon,  freely  partaking  of  fermenting  wine.  When 
he  reached  his  home  he  vomited.  The  next  morning  he  felt  well 
again,  and  left  his  house  in  order  to  go  to  his  working-place ;  but  on 
his  way  had  so  distinct  a  sensation  of  his  ear  being  filled  with  water 
that  he  involuntarily  put  his  finger  into  the  ear.  The  sensation  was 
attended  with  noises  of  boiling  water  and  vertigo.  While  he  was  at 
work  the  vertigo  grew  very  violent,  compelling  him  to  hold  on  to 
surrounding  objects;  Ms  forehead  was  covered  with  cold  perspiration, 
and  vomiting  ensued  repeatedly.  He  went  home  and  lay  down ;  the 
vertigo  then  abated,  but  did  not  cease ;  the  noises  in  his  head  con- 
tinued, and  in  his  right  ear  he  heard  a  loud  noise  resembling  that 
of  crickets.  He  passed  a  quiet  night.  I  found  him  out  of  bed  the 
next  morning.  He  had  very  little  vertigo,  but  the  noises  of  boiling 
water  still  continued ;  the  sensation  of  his  ear  being  stopped  up  by 
the  presence  of  water  had  ceased.  He  heard  my  watch  R.  &  L.  at 
the  distance  of  three  centimetres,  but  could  not  hear  it  by  conduction 
through  the  bones.  The  tuning-fork  C  was  equally  and  but  faintly 
heard  on  either  side.  Closing  the  ears  produced  no  alteration  in  the 
intensity  of  the  sound.  His  hearing  for  speech  was  not  materially 
disturbed,  yet  he  stated  that  he  formerly  had  heard  better.  Upon 
examination  with  the  catheter  I  found  both  Eustachian  tubes 
narrowed.  I  was  in  doubt  as  to  whether  air  could  be  forced  into 
either  ear.  A  bougie  of  .9  millimetres  in  thickness  could  be  passed 
up  only  with  difficulty  to  the  cavity  of  tympanum,  and  was  not  easily 
removed.  The  symptoms  of  vertigo  were  entirely  gone  after  a  few 
days ;  his  general  health  was  good,  and  at  the  end  of  the  week, 
October  18th,  he  resumed  his  work  without  being  compelled  to  stop 
it  again.  On  October  16  he  heard  my  watch  R.  3,  L.  6  centimetres. 
A  cylinder  watch  of  12  metres  hearing-distance  R.  68  centimetres, 
L.  58  centimetres.  By  conduction  through  bones  on  both  sides, 
November  7,  lever  watch,  R.  25,  L.  2  centimetres ;  cylinder  watch, 

K.  80,  L  48  c.    The  lever  watch,  when  placed  upon  the  right  mastoid 
21 
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process,  was  very  faintly  heard.  Both  cylinder  watch  and  tuning-fork 
were  heard  by  conduction  through  the  bones,  but  the  perception  of 
sound  became  less  distinct  when  the  ears  were  closed.  The  examina- 
tion with  the  catheter  yielded  the  same  result  as  before,  except  the 
bougie  passed  into  the  right  Eustachian  tube  more  readily  than  into 
the  left.  In  the  left  ear  the  handle  of  the  hammer  was  somewhat 
injected,  otherwise  I  found  nothing  peculiar  in  either  ear.  Now  the 
left  ear  was  the  worse,  formerly  the  right.  According  to  the  positive 
statement  of  the  patient,  his  hearing  for  speech  had  become  worse 
since  the  last  examination,  though  his  hearing  for  watches  had 
improved.  By  objective  examination  I  was  unable  to  confirm  these 
statements.  Vertigo  had  entirely  disappeared,  there  was  not  the  least 
unsteadiness  in  his  movements,  but  the  noise  of  boiling  water  still  con- 
tinued throughout  the  head,  especially  at  the  vertex.  Prior  to  this 
affection  the  patient  never  had  suffered  from  noises  in  his  ears,  and 
according  to  the  testimony  of  his  friends  we  may  assume  that  formerly 
he  had  heard  better.  The  patient  was  unwilling  to  submit  to  special 
treatment,  for  want  of  time.  I  may  add  that  at  present,  i.  e.,  one  year 
later,  his  condition  is  the  same.  The  noise  of  boiling  water  still 
continues,  and  his  hearing  is  somewhat,  but  not  materially,  dimin- 
ished. 

This  case  is  certainly  very  instructive  as  regards  the 
connection  of  chronic  aural  catarrh  with  vertigo.  The 
uncommonly  violent  and  continuous  nasal  catarrh,  which 
the  patient  disregared  despite  the  inclement  season  of 
the  year,  had  obviously  extended  through  the  Eusta- 
chian tube  to  the  middle  ear.  At  first  the  patient  com- 
plained of  continuous  vertigo,  subsequently  of  noises  in 
the  ears  and  head  (these  noises  afterwards  did  not  leave 
the  patient),  and  of  a  sensation  of  the  ear  being  filled 
with  water.    He  furthermore  stated  that  his  own  voice 
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sounded  dull,  and  that  on  touching  the  aural  region  he 
heard  a  peculiar  hollow  sound.  This  furnishes  a  proof 
of  obstruction  of  the  Eustachian  tubes  and  of  resonance 
in  the  cavity  of  the  tympanum.  It  is  noteworthy  that 
the  renewed  violent  attack  of  vertigo  which  occurred  on 
the  12th  of  October  was  preceded,  exactly  as  the  cases 
cited  above,  by  a  sensation  of  obstruction  in  the  ear, 
attended  with  noises  of  boiling  water.  From  the  con- 
nection  of  the  phenomena,  it  cannot  be  doubted  that  the 
vertigo  proceeded  from  the  ear.  But  the  question  of 
the  more  intimate  relation  of  vertigo  to  chronic  aural 
catarrh,  so  important  to  the  aurist  in  a  diagnostic  point 
of  view,  cannot  yet  be  considered  solved. 

Are  we  to  seek  the  cause  in  variations  of  intra-aimcular 
tension  affecting  the  labyrinth  i  Variations  of  tension 
ensue  by  increased  pressure  upon  the  drumheads,  after 
closure  of  Eustachian  tubes,  also  by  pressure  of  mu- 
cus upon  the  fenestra?  of  the  labyrinth.  Or  are  we  to  as- 
sume that  vertigo  is  produced  by  congestive  or  perhaps 
innainrnatory  conditions  of  the  labyrinth  \  We  may  ad- 
duce reasons  for  either  possibility  :  for  the  first,  the  sen- 
sation of  obstruction  which  frequently  accompanies  the 
attack  of  vertigo;  for  the  second,  the  subjective  noises. 
But  we  are  unable  to  decide  which  of  the  two  causes 
plays  the  more  important  part  in  the  production  of  ver- 
tigo. At  ail  events,  it  is  important,  as  regards  treatment 
and  prognosis,  not  to  content  one's  self  with  the  convenient 
supposition  of  increased  intra-auricular  pressure,  and 
not  to  lose  sight  of  the  other  possibility. 
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I  may  still  mention  the  two  following  cases  of  affec- 
tions of  the  middle  ear  attended  with  vertigo. 

Under  the  title,  "  Apparent  Cerebral  Symptoms  occur- 
ring in  the  course  of  purulent  inflammation  of  the  tym 
panic  cavity,  and  their  cessation  after  one  catheterization : 
a  contribution  to  the  clinical  significance  of  increased 
intra-auricular  pressure,"  Moos*  reports  a  case  of  otitis 
media purulentaj  with  painfullness  of  the  mastoid  process, 
and  perforation  of  the  membrana  tympani  on  the  12th 
day  of  the  disease.  On  the  14th  day  the  patient  began 
to  suffer  from  vertigo,  vomiting,  and  headache.  These 
symptoms,  which  on  the  26th  day  were  followed  by  a 
slight  contraction  of  the  pupil  of  the  same  side,  contin- 
ued to  the  35th  day,  when  Moos  was  consulted  and  ap- 
plied the  catheter.  The  patient  felt  relieved,  and  was 
in  the  following  night  for  the  first  time  free  from  verti- 
go  and  vomiting.  From  that  time  these  symptoms  did 
not  return,  and  the  condition  of  the  patient  improved 
very  rapidly.  The  perforation  of  the  membrana  tympani 
was,  at  all  events,  small  (Moos  did  not  succeed  in  find- 
ing it),  and  the  now  and  then  interrupted  discharge  very 
slight.  Moos  is  inclined  to  account  for  the  vertigo  by 
an  increase  of  intra-auricular  pressure,  and  to  refer  the 
contraction  of  the  pupil  of  the  otic  ganglion  (?).  The 
supposition  that  retention  of  inflammatory  products 
may  have  caused,  in  the  vicinity  of  the  tympanic  cavity,  a 
hypersemia.  of  the  brain  and  its  meninges,  seems  to  him 


*  Archiv  f .  Ohrenheilkunde,  II.  p.  197. 
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far  less  probable,  especially  on  account  of  the  rapid  cessa- 
sation  of  the  symptoms. 

In  Gruber's  Treatise  on  Aural  Diseases  I  find  the  fol- 
lowing passage : — 

In  rare  cases  violent  vertigo  occurs  in  persons  with  de- 
fective drumheads.  Such  patients  generally  plug  up 
their  auditory  canal  instinctively.  I  saw  a  patient,  who 
was  in  the  habit  of  using  a  cotton  plug,  become  very  un- 
steady in  standing  and  walking  whenever  he  had  forgotten 
to  stop  up  his  ear.  Without  the  plug  he  did  not  dare  to 
walk  in  the  street,  as  he  was  obliged  to  hold  on  to  objects 
in  order  to  avoid  falling.  It  seems  that  these  symptoms 
arise  from  a  preponderance  of  the  outer  atmospherical 
pressure,  the  Eustachian  tube  proving  insufficient  for 
the  ventilation  of  the  tympanum. 

I  consider  this  explanation  of  Gruber  incorrect  and 
substitute  the  following  for  it. 

If  the  patient  was  in  the  habit  of  having  a  plug  in  his 
ear,  he  might  have  become  accustomed  to  the  pressure 
made  upon  the  ossicles  and  the  remnants  of  the  mem- 
brana  tympani ;  and  vertigo  might  have  ensued  when- 
ever the  pressure  was  suddenly  removed. 

We  shall  now  consider  the  diseases  of  the  labyrinth. 
Voltolini*  has  the  merit  of  having  first  indicated  a  group 
of  symptoms  occurring  chiefiy  in  children  and  constitut- 
ing one  of  the  most  frequent  causes  of  deaf-muteism.  He 
defined  this  affection  as  acute  inflammation  of  the  mem- 
branous labyrinth. 

*  Monatssckrift  f.  Olirenlieilkunde,  1S67,  page  9  ;  1868,  page  91. 
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Up  to  this  time  no  case  of  this  affection  has  come  un- 
der my  notice,  but  I  observed  that  of  the  deaf-mute  chil- 
dren whom  I  had  the  opportunity  of  examining  the 
majority  had  a  tottering  gait.  This  I  considered  as  a 
proof  of  the  intimate,  though  yet  unknown  connection  of 
vertigo  with  the  organ  of  hearing,  for  in  these  children 
the  mental  faculties  were  intact,  and  there  existed  no 
other  impairment  of  innervation,  either  motory,  sensitive, 
or  sensuous. 

Voltolini  described  such  cases  more  fully,  not  only  from 
their  history,  which,  considering  the  age  of  the  patients, 
must  be  very  imperfect,  but  also  from  actual  observation 
of  several  cases.  Dr.  Reich  el,  *  physician  to  the  Chil- 
dren's Hospital  in  Breslau,  also  described  a  case. 

Commonly  the  disease  sets  in  suddenly;  the  children 
suffer  from  fever,  have  a  hot  and  burning  head,  and  be- 
come uneasy  and  excited.  Sometimes  vomiting  ensues. 
Consciousness  generally  vanishes  either  totally  or  par- 
tially in  the  first  twenty -four  hours ;  at  the  same  time  the 
patients  are  very  much  excited  and  delirious,  toss  about 
in  their  beds,  and  scream  violently.  After  two  to 
four  days  they  become  comatose.  This  condition  lasts 
about  two  to  four  days,  whereupon  consciousness  re- 
appears. The  children  recover  their  senses  very  rapid- 
ly, but  when  they  first  attempt  to  walk  they  are  found 
to  stagger.  While  the  tottering  gait  gradually  disap- 
pears, incurable  deafness  develops  with  more  or  less 
rapidity. 

*  Berlin.  Klin.  Woch.,  1870.    No.  24. 
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It  cannot  be  doubted  that  this  group  of  symptoms, 
which  we  must  consider  a  disease  sui  generis,  really  exists, 
though  its  pathological  basis  is  not  yet  known.  As  the 
disease  generally  terminates  in  recovery,  we  have  no 
opportunity  for  anatomical  research.  But  the  impulse 
is  given,  and  the  solution  of  the  problem  may  be  expected. 
Voltolini  is  of  opinion  that  the  seat  of  the  affection  may 
be  ascertained  -by  exclusion  and  without  an  autopsy. 

He  says,  an  affection  which  after  its  subsidence  leaves 
behind  deafness  and  a  tottering  gait,  but  no  other  nervous 
disturbances,  and  which  during  its  course  was  not  at- 
tended with  symptoms  indicating  a  diseased  state  of 
other  parts  of  the  nervous  system,  cannot  be  classified 
under  the  head  of  the  ordinary  forms  of  inflammation  of 
the  brain  or  its  meninges.  No  serious  doubt  can  be 
raised  against  the  assertion  that  the  disease  constitutes 
an  entity,  and  depends  upon  pathological  conditions  of 
the  organ  of  hearing.  Taking  this  for  granted,  and  con- 
sidering that  diseases  of  the  middle  ear  never  cause  such 
complete  deafness,  we  conceive  that  the  seat  of  the  dis- 
ease must  be  found  either  in  the  labyrinth  or  the  audi- 
tory nerve.  The  latter  possibility  Voltolini  rejects  for  vari- 
ous reasons.  If,  however,  we  regard  the  labyrinth  as  the 
seat  of  the  disease,  we  cannot  readily  explain  the  fact 
that  the  affection  occurs  constantly  on  both  sides.  For 
this  reason  I  am  led  to  mention  the  possibility  of  a  cen- 
tral cause,  e.  g.,  an  affection  of  the  ventricles  of  the  brain 
(in  particular  of  the  fourth  ventricle),  for  which  there 
seems  to  exist  a  certain  predisposition  at  an  early  age. 
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I  base  this  supposition  upon  the  interesting  case*  reported 
by  Professor  H.  Meyer,  which  shows  that  in  thickening 
of  the  endyma  resulting  from  disease  of  all  the  ventrielesr 
the  stride  acusticse,  on  account  of  their  superficial  situation7 
may  become  permanently  altered.  (The  ganglion  of  the 
acoustic  has  also  a  very  superficial  situation.)  At  all 
events,  I  do  not  agree  with  Voltolini,  who  considers  the 
question  as  to  the  seat  of  the  affection  as  solved. 

I  shall  here  remark,  that  our  knowledge  concerning 
the  origin  of  the  acoustic  is  not  sufficiently  established 
to  allow  us  to  reach  any  conclusions  as  to  its  pathology. 

What  we  now  know  of  the  acoustic  is  substantially 
this  :f 

The  acoustic  nerve  as  one  undivided  cord  passes  at 
the  inferior  boundary  of  the  pons  into  the  medulla 
oblongata.    It  then  divides  : 

1.  Into  fibres  to  the  striae  acustica?.  The  latter  take 
their  course  around  the  restif  orm  body  along  the  floor  of 
the  fourth  ventricle  to  the  median  line,  where  they  dis- 
appear.   Their  further  course  is  not  known. 

*  Virch.  Arch,  xiv.,  page  551.  In  the  autopsy  on  the  body  of  an  intelligent 
deaf-mute,  Meyer  found  both  organs  of  hearing  and  the  acoustic  nerves  com- 
pletly  normal ;  the  endyma  of  the  ventricles  of  the  cerebrum  and  cerebellum 
thickened  ;  the  floor  of  the  fourth  ventricle  completely  leveled  by  the  thickened 
endyma — of  the  stria?  auditivae  no  trace.  As  the  cause  of  this  condition  Meyer 
considers  meningitis  interna  intra-uterine.  It  is,  however,  possible  that  the  dis- 
ease occurred  after  birth.  We  know  how  difficult  it  is  to  determine  whether  a 
child  was  born  deaf,  or  lost  its  hearing  in  the  first  year  of  its  life.  In  a  second 
case  Meyer  found  that,  in  consequence  of  thickening  of  the  endyma,  the  fourth 
ventricle  was  shallow,  and  the  stria?  auditivae  considerably  reduced  in  size. 
.  f  For  this  resume  I  am  indebted  to  Dr.  Huguenin,  of  Zurich. 
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2.  Into  fibres  to  the  ganglion  of  the  acoustic. 

3.  Into  fibres  running  to  the  funiculus  cuneatus  et 
gracilis  (sensory). 

4.  Into  fibres  to  the  restiform  body  (motory). 

5.  Into  fibres  to  the  accessory  acoustic  ganglion  of 
Stilling.  This  is  a  small  ganglion  situated  beside  the 
restiform  body  in  the  cerebellum. 

6.  The  acoustic  ganglion  is  connected  by  means  of  the 
so-called  acoustic  cord  with  the  cortex  of  the  insula  Eeilii 
(centre  of  speech)  near  the  fossa  Sylvii.  The  acoustic 
cord  constitutes  a  bundle  of  fibres  which  can  be  traced 
posteriorly  to  the  acoustic  ganglion  in  the  medulla  ob- 
longata, where  it  becomes  lost. 

Now,  if  we  seek  for  an  explanation  of  auditory  ver- 
tigo, we  must  above  all  take  into  account  the  experiments 
and  hypotheses  on  the  significance  of  the  semicircular 
canals. 

In  1817,  Flourens*  published  his  well-known  experi- 
ments. He  observed  that  in  birds  and  rabbits,  after 
cutting  the  semicircular  canals,  a  series  of  peculiar  move- 
ments, so-called  compulsory  movements,-  ensued.  The 
cutting  of  the  external  semicircular  canal  was  followed 
by  movements  of  the  head  from  right  to  left ;  of  the  su- 
perior canal  by  movements  from  above  downwards  with 
a  tendency  to  fall  forward,  and  of  the  posterior  canal  by 
movements  from  below  upwards  with  a  tendency  to  fall 
backwards.  If  the  animal  is  left  to  itself  these  move- 
ments after  a  while  cease,  but  if  irritated  in  any  manner 

*  Reclierches  experim.,  2nie  ed.,  1842,  p.  442. 
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they  will  reappear,  and  that,  too,  the  more  violently  the 
more  the  animal  is  disturbed.  Upon  cutting  several 
semicircular  canals  a  combination  of  the  above  detailed 
movements  will  ensue.  Flourens  says  he  has  found  that 
the  anrpullary  nerves  spring  with  three  separate  roots 
from  the  pons,  the  cerebral  and  the  cerebellar  peduncles, 
or  the  restiform  bodies,  and  that  after  a  section  of  these 
parts  of  the  brain  exactly  the  same  movements  will 
follow  which  result  from  cutting  the  corresponding  semi- 
circular canals. 

These  statements,  however,  have  not  been  corroborated 
by  anatomical  research.  The  described  movements  are 
said  not  to  ensue  by  the  mere  opening  of  the  bony  canals, 
but  only  after  cutting  or  pricking  the  membranous  ca- 
nals. Upon  destroying  the  cochlea  and  the  structures  of 
the  vestibule,  Flourens  produced  deafness,  but  no  anoma- 
lies of  motion ;  while  by  opening  and  cutting  the  semi- 
circular canals  he  could  not  induce  deafness  !* 

Harlessf  says  that  his  experiments  with  doves  substan- 
tially corroborated  the  loss  of  co-ordination  after  removal 
of  the  one  or  the  other  semicircular  canal,  but  that  the 
form  of  the  disturbance  differed  from  that  observed  by 
Flourens. 

Czermak,  in  his  experiments  with  doves,  agrees  with 
Flourens. 

*  How  could  the  cochlea  and  vestibule  be  destroyed  without  impairing-  the 
functions  (whatever  these  may  be)  of  the  semicircular  canals  ?  And  yet  Goltz 
cites  these  experiments  in  support  of  his  hypothesis. 

f  Handworterbuch  der  Physiologie,  IV.  p.  422. 
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From  the  fact  that  the  acoustic  nerve  is  distorted  by 
the  operation,  Brown-Sequard  endeavors  to  explain  the 
observations  of  Flonrens.  Sequarcl  found  that,  as  mechan- 
ical irritation  of  the  processus  cerebelli  ad  ponteni,  so  also 
irritation  of  the  acoustic  nerve  produced  rolling  move- 
ments. With  the  aid  of  clinical  observations  he  reaches 
the  conclusion  that  the  acoustic  nerve,  by  reflex  action, 
may  give  rise  to  convulsions,  vertigo,  and  other  symp- 
toms of  derangement  of  the  cerebral  functions. 

SchiiP  says  :  "  In  the  experiments  with  rabbits,  the 
cutting  of  the  acoustic  nerve  gave  no  indication  of  pain 
as  long  as  the  fifth  pair  was  uninjured.  The  movements 
of  the  animals  were  entirely  normal  while  the  lateral 
parts  of  the  pons  remained  intact.  Frogs  also  show  nor- 
mal motility  after  the  cutting  of  the  nerve  without  tor- 
sion." In  view  of  these  facts  he  deems  it  surprising  that 
Brown-Sequard  should  assert  that  wounding  the  acoustic 
in  mammals  produces  whirling  and  rolling  of  the  body 
and  convulsive  movements  which  last  as  Ions;  as  the  ani 
mal  survives.  He  says,  moreover,  there  is  no  foundation 
in  the  hypothesis  that  the  acoustic  nerve  consists  of  two 
nerves,  the  one  supplying  the  organ  of  hearing,  the  other 
regulating  the  peculiar  movements  which  Flourens  ob- 
tained after  cutting  the  semicircular  canals. 

The  case  of  Signol  and  Vulpian,f  so  frequently  cited, 
is  of  no  value,  I  think,  in  reference  to  the  semicircular 
canals ;  at  the  most  it  can  be  brought  forward  as  proving 

*  Lehrbuch  der  Physiologie,  p.  399. 

f  Gazette  Medicale  de  Paris,  1861,  p.  716. 
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that  an  injury  of  the  labyrinth  may  produce  disturbances 
of  motory  co-ordination. 

But  also  against  such  a  conclusion  weighty  objections 
may  be  raised.  For  even  if  the  brain  were  found  intact 
by  microscopical  examination,  its  physiological  function 
might  have  suffered  nevertheless ;  and  this  would  not  be 
surprising,  on  account  of  the  destruction  of  the  bones  of 
the  skull  and  the  formation  of  sequestra. 

As  the  experiments  of  Goltz*  offer  many  points  of 
great  interest  to  the  aurist,  and  are  of  fundamental  impor- 
tance with  reference  to  the  subject  under  discussion,  I 
shall  consider  them  somewhat  in  detail. 

Goltz  found  that  frogs,  in  which  both  acoustic  nerves 
had  been  cut,  frequently  wallowed  in  their  attempt  to 
move,  and  could  with  difficulty  only  preserve  their  balance, 
lie  obtained  the  same  result  after  destruction  of  the  laby- 
rinth, which  constitutes  the  extra-cranial,  peripheral  ex- 
pansion of  the  acoustic  nerve.  Such  an  effect  is  cer- 
tainly very  striking  if  we  are  to  consider  this  nerve 
exclusively  as  the  nerve  of  hearing.  Moreover,  Goltz's 
experiments  do  not  confirm  Schiff's  observations.  Goltz, 
in  repeating  the  experiments  of  Flourens,  did  not  only  cut 
the  semicircular  canals,  but  also  chiseled  out  portions  of 
them,  suj>posing  that,  in  accordance  with  the  observations 
of  Flourens,  the  phenomena  would  become  much  more 
pronounced  than  after  mere  cutting.  The  animals  oper- 
ated upon  showed  permanently  all  the  symptoms  de- 
scribed by  Flourens.    Generally  their  heads  were  awry 

*  Pflueger's  Archiv.  f.  Physiol.,  III.  p.  172. 
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and  moved  to  and  fro.  On  endeavoring  to  run  forward, 
they  would  constantly  execute  the  so-called  "  mouvement 
de  manege,"  move  their  heads  very  forcibly,  and,  violently 
flapping  their  wings,  sometimes  roll  backwards,  as  if  at- 
tacked with  vertigo.  Their  attempt  to  pick  a  pea  was 
generally  unsuccessful.  But  while  the  animals  had  great, 
often  insurmountable  difficulty  in  seizing  outside  objects, 
for  instance,  peas,  they  would  easily  hit  all  the  accessible 
parts  of  their  own  body  and  plume  themselves  perfectly. 
Goltz  here  remarks  that  the  simple  reflex  mechanism  as 
called  forth  by  the  sensation  of  twitching,  remains  un- 
disturbed, while  the  more  complicated  reflex  action, 
induced  by  the  sight  of  food,  e.  g.  a  pea,  becomes  mate- 
rially impaired. 

Goltz,  moreover,  made  the  observation  that  slightly 
supporting  the  head  proves  sufficient  to  inrpede  its  move- 
ments. If  we  hold  up  straight  the  head  of  a  pigeon  and 
clip  it  into  a  bowl  of  water  in  a  manner  that  the  beak  but 
slightly  touches  the  bottom,  the  animal,  if  thirsty,  will 
drink  for  a  certain  time,  without  changing  the  position  of 
the  head.  This  also  occurs  when  the  body  of  the  pigeon 
is  fixed  and  its  beak  thrust  into  a  dish  of  peas.  Then 
the  head  of  the  animal  will  not  immediately  turn  to  one 
side,  though  it  is  not  held.  We  also  notice  that  the 
pigeon  repeatedly  draws  its  head  entirely  out  of  the  mass 
of  the  peas,  without  changing  the  correct  position,  and 
then  thrusts  it  back  again,  though  not  with  as  much  pre- 
cision as  formerly. 

Goltz  lays  particular  stress  upon  these  observations, 
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and  is  of  opinion  that  the  movements  of  the  animals  de- 
pend upon  the  disturbance  of  the  equilibrium  and  upon 
the  vertigo  resulting  from  it.  He  also  says  that,  if  a 
person  is  suffering  from  vertigo,  the  least  support  will 
suffice  to  enable  him  to  regain  his  balance,  whereupon 
the  tottering  movements  immediately  cease. 

If  we  assume,  Goltz  continues,  that  the  essence  of  the 
phenomena  under  consideration  depends  upon  the  loss  of 
equilibrium,  let  us  then  consider  under  what  circumstances 
this  equilibrium  may  be  disturbed  :  1.  This  may  occur 
whenever  the  centripetal  impressions  by  means  of  which  the 
central  organs  regulate  their  activity  are  either  suspended 
or  impeded.  2.  Whenever  the  central  organ  is  impaired. 
3.  Whenever  the  centrifugal  apparatus  is  impaired. 

Goltz  is  of  opinion  that  in  his  experiments  he  could 
always  exclude  the  conditions  2  and  3.  He  says  it  is 
obvious  that  by  the  operation  neither  a  muscle  nor  a 
nerve  supplying  a  muscle  is  injured.  The  existence  of  a 
permanent  change  in  the  structure  of  the  brain  cannot  be 
assumed.  Transitory  irritation  or  reflex  action  will  not 
account  for  the  persisting  motory  disturbances. 

This,  it  seems  to  me,  is  the  weak  point  in  the  argument 
of  Goltz,  since  from  even  a  most  careful  microscopic  in- 
spection no  conclusions  can  be  drawn  as  to  the  functional 
integrity  of  such  subtle  parts.  But  Goltz  continues  as 
follows : — "  We  excluded  two  possibilities,  and  one  possi- 
bility remains.  We  cannot,  however,  suppose  that  an 
anomaly  of  hearing  causes  these  striking  j)henomena, 
the  duration  of  which  does  not  allow  us  to  refer  them  to 
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reflex  irritation  of  tlie  acoustic  nerve.  We  must  there- 
fore infer  that  the  semicircular  canals  have  the  special 
function  of  the  preservation  of  the  equilibrium."  Ac- 
cording to  Goltz  they  constitute  a  kind  of  central  organ 
for  the  balance  of  the  head,  and  thus  indirectly  of  the 
whole  body,  and  play  a  more  important  part  in  regulating 
the  carriage  and  movements  of  the  head  than  both  the 
muscular  sense  and  the  eye.  (?) 

As  to  the  manner  of  their  function  Goltz  theorizes  as 
follows : — He  supposes  that  the  nervous  terminal  appa- 
ratus of  the  ainpullse  responds  to  excitation  by  pressure 
or  tension,  thus  resembling  the  special  cutaneous  nerves 
for  the  transmission  of  impressions  of  weight.  The  fluid 
of  the  semicircular  canals  will,  according  to  well-known 
physical  laws,  most  forcibly  distend  the  inferior  portions 
of  the  walls,  thus  causing  a  definite  form  of  nervous  ex- 
citation for  every  position  of  the  head. 

Goltz  does  not  discuss  whether  the  semicircular  canals 
perform  at  the  same  time  functions  of  audition.  Per- 
haps it  seemed  strange  to  him  that  contiguous  portions 
of  the  labyrinth  should  so  widely  differ  in  their  func- 
tions. Perhaps  he  also  found  that  the  terminal  nervous 
apparatus  of  the  ampullae,  so  far  as  yet  known,  can  be 
considered  as  an  acoustic  apparatus  rather  than  an  appara- 
tus of  equilibrium.    Plrysiologists  may  decide*  whether 

*  Malinin  (Centralbl.  f.  med.  Wiss. ,  1866,  No.  43)  supposes  that  the  semicir- 
cular canals  play  a  part  analogous  to  that  of  the  black  pigment  of  the  eye,  by 
producing  a  complete  interference  of  the  sonorous  waves,  which  pass  simultane- 
ously into  both  openings  of  each  semicircular  canal,  and  meet  in  its  middle. 
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in  the  structure  of  the  semicircular  canals  a  basis  for  the 
new  function  can  be  found,  and  here  it  should  be  remem- 
bered that  the  membranous  canals  are  applied  to  the 
convex  side  of  the  bony  canals.  Furthermore,  it  should 
be  taken  into  consideration  whether  these  two  functions 
will  not  interfere  with  each  other,  i.  <?.,  whether  we  can 
consistently  locate  a  kind  of  manometer  in  an  organ 
whose  contents  are  continually  subjected  to  variations  of 
tension  by  sonorous  waves.  From  the  experiments  made 
by  Schmidekam  with  the  sirene,  it  appears  that  an  in- 
tense sound  can,  by  itself,  occasion  violent  vertigo, 
attended  with  vomiting. 

The  correctness  of  the  hypothesis  of  Goltz  may,  per- 
haps, more  thoroughly  be  examined  from  a  pathological 
point  of  view  than  by  physiological  experiments ;  and  I 
wish  to  lay  particular  stress  upon  the  following  three 
points : — 

A.  If  the  acoustic  nerve  not  only  performs  functions 
of  hearing,  but  also  regulates  the  equilibrium,  there 
should,  in  case  of  atrophy  of  the  nerve,  not  only  deafness 
ensue  as  a  consequence,  but  also  the  above-mentioned 
impairment  of  equilibrium,  particularly  if  the  atrophy 
occurs  on  both  sides;  but  if  only  one  side  be  injured,  then, 
according  to  Goltz,  loss  of  equilibrium  would  be  as  un- 
likely to  follow  as  blindness  from  the  loss  of  one  eye. 
Until  now  this  correlation  has  not  been  noticed ;  in  lit- 
erature we  find  many  cases  of  atrophy  and  amyloid  de- 
generation, especially  of  the  ampullary  nerves ;  but  little 
or  nothing  is  stated  in  regard  to  the  symptoms  during 
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life,  especially  with  reference  to  disorders  of  equilibrium. 
As  atrophy  of  the  acoustic  nerve  occurs  frequently,  we 
shall  have  the  opportunity  of  testing  the  correctness  -of 
Goltz's  hypothesis. 

B.  The  above  applies  also  to  cases  of  absence  of  the 
one  or  the  other  semicircular  canals,  and — 

C.  To  cases  in  which  both  the  membranous  labyrinth 
and  the  semicircular  canals  are  completely  disorganized. 

We  find  pertinent  observations  in  the  results  of  the 
autopsies  made  by  Voltolini,  to  whom  we  are  indebted 
for  most  of  our  knowledge  of  the  pathological  anatomy 
of  the  labyrinth.  I  do  not  find  mentioned  notable  dis- 
turbances of  the  equilibrium,  vertigo,  tottering  gait ;  but 
to  these  points  no  special  attention  seems  to  have  Been 
paid. 

However  convenient  and  enticing  Goltz's  hypothesis 
may  be  for  the  explanation  of  the  vertigo  under  consid- 
eration, I  must,  nevertheless,  regard  it  as  hazardous,  and 
resting  upon  an  insufficient  basis ;  and  the  pathological 
facts  are  not  as  much  in  favor  of  Goltz's  views  as  he  sup- 
poses. If,  for  instance,  he  asserts  that  there  exists  a  series 
of  facts  demonstrating  that  persons  may  suffer  vertigo, 
vomiting,  and  derangement  of  equilibrium  whenever 
there  is  increased  pressure  of  the  fluid  in  the  semicircular 
canals,  or  whenever  the  latter  are  injured,  or  in  order  to 
confirm  it,  refers  to  Meniere's  disease  and  the  so-called 
symptoms  of  nervous  irritation  in  aural  catarrh,  then  I 
must  refer  to  the  foregoing  evidence  that  this  correlation 

is  merely  hypothetical. 

22 
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Goltz  cites  a  case  of  perforation  of  the  inerabrana  tym- 
pani  in  which  sudden  vertigo  followed  careless  syringing, 
and  says :  "  Such  persons  state  positively  that  the  attack  of 
vertigo  is  not  attended  with  any  sensation  of  sound." 
This  important  assertion,  upon  which  the  following  de- 
duction is  based,  I  cannot  accept  without  further  proof. 
I  must,  as  opposed  to  this,  state  that  tinnitus  annum  be- 
longs to  the  regular  complex  of  symptoms  which  consti- 
tutes vertigo,  and  pronounced  cases  of  vertigo  are  not 
only  attended  with,  but  also  ushered  in  by  noises  in  the 
ears.  I  can  believe  that  in  cases  of  slight  vertigo  the 
patients  whose  attention  has  not  been  called  to  the  noises 
may  not  notice  them.  But  hereafter  I  shall  examine  this 
point  with  particular  care. 

Thus,  also,  the  further  reasoning  of  Goltz  that  the 
nerve,  which  may  cause  vertigo,  when  irritated  by  syring- 
ing, cannot  be  the  acoustic,  because  its  excitation  would 
srive  rise  to  sensations  of  sound,  and  that  there  must  be  in 
the  inner  ear  the  expansion  of  another  nerve  of  peculiar 
function,  becomes  void. 

Setting  aside  the  special  significance  of  the  semicircu- 
lar canals  in  the  preservation  of  equilibrum,  and  consid- 
ering the  acoustic  exclusively  as  the  auditory  nerve,  we 
shall  certainly  be  no  more  able  to  give  a  sufficient  expla- 
nat  io  of  the  auditory  vertigo  than  to  account  for  many 
cases  of  gastric  vertigo.  There  is  still  wanting  the  link 
of  connection  between  the  acoustic  and  the  central  organ. 
And  we  may  also  question,  in  the  cases  under  considera- 
tion, whether  vertigo  always  depended  upon  excitation 
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of  the  acoustic  nerve.  If,  for  instance,  a  column  of  cold 
water  in  the  external  auditory  canal  causes  violent  verti- 
go, while  a  column  of  warm  water  of  the  same  height 
has  no  such  result,  we  must  regard  the  nerves  of  the  exter- 
nal  auditory  canal  and  membrana  typani  (vagus  and  tri- 
geminus) as  the  media  by  which  the  vertigo  is  effected,  un- 
less we  imagine  that  the  sudden  impression  of  cold  pro- 
duces a  considerable  hyperaernia  of  the  middle  ear.*  In 
the  great  majority  of  cases,  however,  where,  to  all  appear- 
ances, increased  pressure  or  congestive  conditions  of  the 
labyrinth  exist,  it  seems  most  natural  to  regard  the 
acoustic  as  the  medium  by  which  the  vertigo  is  ef- 
fected. In  what  way  may  the  auditory  nerve  be  con- 
nected with  the  mechanism  of  equilibrium?  Can  it 
be  supposed  that  hearing  is  of  great  significance  in  the 
appreciation  of  the  position  of  the  body  ?  I  do'  not  be- 
lieve it,  and  cannot  consider  auditory  vertigo  as  being 
essentially  sensuous,  analogous  to  visual  vertigo ;  for  au- 
ditory vertigo  does  not  seem  to  originate  in  delusions, 
but  in  a  direct  reflex  from  the  acoustic  nerve  upon  the 
centres  of  co-ordination  and  of  equilibrium. 

There  is  no  satisfactory  explanation  of  this  mutual 
relation.  We  might  ask  whether  this  relation  constitutes 
a  supposed  and  necessary  connection,  or  whether  it  is 
based  upon  an  incidental  contiguity  of  the  nerves,  in 
other  words,  whether  vertigo  appears  only  in  certain 

*  Bonnafont  cites  a  case  in  which  sudden  incurable  deafness  ensued 
in  consequence  of  exposure  of  the  head  to  great  cold.  (Traite  des  Mai. 
de  rOreille.    Paris,  1860,  p.  365.) 
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states  of  particularly  severe  excitation  of  the  acoustic 
nerve.  It  is  perhaps  of  significance  that  the  acusticus 
originates  in  the  medulla  oblongata,  which  is  considered  as 
the  particular  seat  of  the  more  complicated  movements, 
and  probably  also  contains  the  centre  of  equilibrium. 
"We  have,  moreover,  seen  that  fibres  of  the  acoustic  nerve 
pass  into  the  corpus  restiforme,  but  we  do  not  know  for 
which  purpose.  Physiologically,  there  seems  to  exist  a 
certain  sympathy  between  hearing  and  motion.  As  a 
proof  of  this  we  may  call  to  mind  the  sudden  start  and 
turning  of  the  head  on  hearing  a  loud  report,  or  also  the 
effect  of  rhythmical  music.  (?)  Unfortunately  we  know 
but  little  of  the  mechanism  of  reflex  actions,  and  nothing 
of  the  part  played  by  hyperesthesia  of  acoustic  nerve 
which  so  frequently  occurs  in  ear  patients. 

In  this  respect  there  is  much  of  interest  in  the  above- 
mentioned  case  of  hemiplegia  in  consequence  of  the  air- 
douche.  The  same  cause  which  usually  produces  verti- 
go, gave  rise  in  this  case  to  an  affection  of  the  motory 
nerves. 

To-day  I  made  again  an  interesting  observation  of  this 
kind. 

A  young  lady  suffering  from  catarrh  of  the  middle 
ear  and  stenosis  of  the  Eustachian  tubes,  was  frequently 
attacked  with  vertigo  when  injections  were  made  through 
the  tubes  according  to  Gruber's  method.  Only  a  mini- 
mum quantity  of  the  liquid  (zinc,  sulph.  gr.  iss.  ad  aq. 
I  j.)  reached  the  tympanum  on  account  of  the  stenosis ; 
and  it  was  evidently  the  tension  of  the  column  of  air 
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forced  into  the  cavity  of  the  tympanum  in  front  of  the 
liquid,  which  caused  the  vertigo.  To-day  when  I  made 
Gruber's  injection  on  the  right  side,  the  patient  became 
for  a  moment  vertiginous  and  had  a  tendency  to  fall  to 
the  right  side.  She  remarked  particularly  that  she  felt 
drawn  in  that  direction,  and  when  she  rose  I  noticed 
this  tendency.  She  did  not  have  the  sensation  of  her 
right  side  being  weakened ;  but  in  analogy  with  the  case 
just  mentioned  we  are  led  to  suppose,  that  starting  from 
the  ear  there  was  a  momentary  impairment  of  the  motory 
innervation  of  that  side,  and  a  consequent  disturbance  of 
the  equilibrium,  which  caused  vertigo  and  a  corresponding 
involuntary  motory  innervation. 

At  all  events,  such  observations  possess  great  interest, 
inasmuch  as  they  tend  to  show  that  there  exists  a  con- 
stant relation  between  the  affected  ear  and  the  side  to- 
ward which  the  body  inclines. 

Zurich,  October,  1870. 
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FOUR  CASES  OF  GUXSHOT  WOODS  OF  THE  EAR. 

By  S.  MOOS.  ' 

Translated  by  J.  H.  Peaky.  M.D.,  of  Tankers,  iV.  P".,  and  Thomas  B.  Pooley, 
M.D.,  of  New  York. 


Case  I. — Left-sided  laceration  of  the  integumental  and  cartilaginous 
ear — Partial  splintering  of  the  bony  parts — Suppurative  inflammation  of 
the  external  and  middle  ear — Perforation  of  the  membrana  tympani 
— Adhesion  of  the  same  to  the  promontory — Peripheral  necrosis  of  the 
mastoid  prrocess — Abscess  burrowing  under  the  sterno-cleido-mastoid  mus- 
cle— Effusion  of  blood  in  the  lining  membrane  of  the  inner  ear — 
Hemorrhagic  infiltration  of  the  perineurium  of  the  nerves  between  the 
lamina  spiralis  ossea — Absence  of  vertigo  and  of  subjective  sensations 
of  hearing  during  life — Total  deafness  on  the  left  side. 

B.  E.,  a  Prussian  soldier,  received  a  twofold  wound  at  Worth,  Aug. 
'3th.  One  shot  went  through  the  right  knee,  the  other  implicated  the 
ear.  On  the  17th  of  August,  eleven  days  after  the  injury,  he  was 
brought  to  the  hospital  under  my  charge.  There  was  already  suppura- 
tion in  the  knee-joint,  which  later  required  the  amputation  of  the  lower 
third  of  the  thigh ;  a  short  time  afterwards,  on  the  6th  of  September, 
death  followed. 

At  his  reception  there  were  visible  in  the  left  ear  the  following 
phenomena :  the  bullet  had  glanced  over  the  soft  parts  in  front  of  the 
tragus  and  the  tragus  itself,  and  had  produced  a  shallow,  granulating, 
pretty  large  loss  of  substance  before  the  left  ear ;  it  had  torn  away  the 
skinny  and  cartilaginous  part  of  the  external  auditory  passage  in  such 
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a  way  that  the  posterior  wall  of  the  osseous  canal  was  struck  where 
the  same  is  joined  to  the  mastoid  process.  The  coverings  of  the  mastoid 
process  itself  were  pale,  swollen,  very  slightly  tender  on  pressure.  The 
swelling  extended  about  half  an  inch  below  the  mastoid  process, 
under  the  soft  parts  which  covered  it;  upon  pressure  with  the  fin- 
ger, and  drawing  the  finger  from  above  downwards  towards  the 
mastoid  process,  pus  issued  at  the  spot  where  the  ball  struck,  and 
escaped  into  the  external  meatus.  Later  a  few  small  splinters  of  bone 
appeared  at  the  same  spot.  After  their  removal  an  irregular  opening 
was  perceptible,  through  which  the  probe  passed  somewhat  downwards 
and  backwards  into  a  rough  cavity,  which  no  doubt  belonged  to  the 
lower  part  of  the  mastoid  process.  At  this  spot  the  ball  had  probably 
struck  and  rebounded,  for  the  lower  portion  of  the  auricle,  lobulus,  etc., 
were  uninjured,  nor  was  any  wound  of  exit  visible,  and  the  ball  was 
nowhere  to  be  found.  The  integumentary  layer  of  the  external  meatus 
was,  on  the  admission  of  the  patient,  so  much  swollen  that  I  could  not 
obtain  distinct  results  with  regard  to  the  condition  of  the  membrana 
tympani.  I  could  only  perceive  that  it  was  perforated,  because  the 
patient  was  able,  by  the  Yalsalvian  experiment,  to  force  pus  from  the 
cavity  of  the  tympanum  into  the  external  meatus.  Only  after  the 
lapse  of  some  time,  and  disappearance  of  the  swelling,  was  a  small  per- 
foration visible  in  the  anterior  upper  part.  The  rest  of  the  membrane 
was  thickened,  grayish  red,  the  hammer  not  visible.  The  patient  had 
lost  the  sense  of  hearing  completely  on  this  side :  loud  conversation  on 
this  side  not  being  understood,  and  the  bone  conduction  being  absent, 
both  with  the  watch  and  tuning-fork.  The  patient  never  complained  of 
persistent  subjective  sensations  of  hearing,  nor  ear-ache.  I  must,  how- 
ever, leave  it  undecided  whether  these  symptoms,  if  they  really  existed, 
were  not  overpowered  by  the  excruciating  pain  in  the  knee,  which,  in 
spite  of  all  treatment,  persisted  day  and  night  with  unabating  violence. 
The  described  symptoms  remained  much  the  same  until  death  super- 
vened ;  only  the  exudation  grew  less,  and  the  loss  of  substance  in  the 
region  of  the  tragus  became  smaller. 
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The  examination  of  the  petrous  hone  showed  in  front 
of  the  left  ear  a  roundish  flattened  wound  as  large  as 
a  five-cent  piece ;  much  pus  in  the  external  meatus ; 
the  skinny  and  cartilaginous  parts  mostly  torn  away. 
Small  bone  splinters  on  the  posterior  wall.  After  their 
removal  an  irregular  opening  appeared,  which  communi- 
cated, inferiorly  and  posteriorly,  with  a  cavity  the  size  of 
a  hazelnut.  The  walls  of  the  sinus  rough,  and  formed 
merely  by  the  carious  substance  of  the  mastoid  process. 
Downwards  the  cavity  communicates  with  a  fistulous 
passage,  which  can  be  followed  for  a  short  distance  be- 
low the  sterno-cleido-mastoid  muscle.  The  integument- 
ary  covering  of  the  auditory  canal  is  thickened,  likewise 
the  membrana  tympani,  which  is  of  a  grayish-red  color, 
and  no  part  of  the  hammer  is  pei  ceptible ;  but  anteriorly 
and  superiorly  an  opening  as  large  as  a  lentil  is  seen, 
through  which  a  probe  can  be  j3assed  into  the  bony  tube. 
The  latter  is  unchanged  ;  but  the  canal  contains  pus. 
The  rest  of  the  membrane  is  to  a  great  extent  attached 
to  the  wall  of  the  labyrinth.  The  mucous  membrane  cover- 
ing the  ossicles  as  well  as  that  in  the  antrum  mastoid- 
eum  is  pale,  but  much  thickened.  The  antrum  contains 
much  pus.  No  injection  anywhere.  The  foot-plate  of 
the  stirrup  (laid  bare  from  the  vestibule)  is  movable. 
The  periosteum  of  the  vestibule  and  the  cochlea  is  hy- 
persemic ;  further,  the  membranous  semicircular  canals 
and  the  ampullae  have  a  rust-colored  appearance.  The 
anterior  osseous  and  membranous  semicircular  canals 
are  normal. 
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The  microscopical  examination  of  the  inner  ear,  which 
I  made  with  the  kind  assistance  of  Prof.  Julius  Arnold, 
showed  the  periosteal  covering  of  the  external  wall  of 
the  cochlea  interspersed  with  numerous  larger  and 
smaller  extravasations  of  blood,  of  which  the  larger 
ones  appear  the  size  of  a  pea;  in  the  tissue  are  found 
numerous  larger  and  smaller  globular  formations,  of  a 
brownish-red  color,  and  red  blood -corpuscles,  single  and 
in  groups,  the  same  are  imbedded  in  meshes  in  the  reti- 
cular connective  tissue  of  the  periosteum.  Most  striking 
is  the  change  in  the  vessels,  which  are  surrounded  by 
a  broad  sheath,  containing  numerous  red  blood-corpus- 
cles. In  the  membrana  basilaris  the  large  brownish-red 
bodies  are  absent ;  but  there  are  here  numerous  groups 
of  red  blood-corpuscles.  They  are  especially  numerous 
under  the  teeth  of  the  first  row,  and  on  the  inner  side  of 
the  entrance  of  the  nerves.  At  this  spot  there  are  iso- 
lated brown-red  cells,  which  are  found  again  in  the  peri- 
osteal covering  of  the  verticular  surface  of  the  osseous 
lamina  spiralis.  The  same  conditions  appear  on  the 
membranous  parts  of  the  ampullae,  and  of  those  semi- 
circular canals  which  already  macroscopically  present  a 
rust-colored  appearance.  The  membrana  propria  of  the 
parts  mentioned  is  likewise  interspersed  with  globular, 
brownish-red  bodies  and  groups  of  red  blood-corpuscles. 
The  fascicles  of  connective  tissue  stretched  between  the 
periosteal  covering  and  the  membrana  tympani  of  these 
parts  showed  similar  conditions  of  hemorrhage  and  pig- 
mentation.   The  external  coverings  of  the  blood-vessels 
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are  filled  with  red  blood-corpuscles.  The  membrana 
basilaris  of  the  homogeneous  coat  of  the  membranous 
semicircular  canals  (especially  of  the  anterior),  is  thickly 
beset  with  transparent  globules,  which  Lucae  *  has,  er- 
roneously, it  seems,  described  as  being  pathological,  and 
attempted  to  explain  their  clinical  significance,  but  I  may 
mention  that  they  are  found  in  the  semicircular  canals 
of  persons  of  normal  hearing.  The  epithelial  covering 
of  the  semicircular  canals  shows  nothing  special,  while 
the  segment  of  the  auditory  nerve  lying  in  the  modiolus 
shows  a  pure  white  color,  and  a  normal  condition  of  the 
perineurium  externum  and  internum;  the  bundles  of 
cellular  tissue  which  cover  the  nerve  fibres,  extending 
between  the  plates  of  the  lamina  spiralis  ossea,  are 
thickly  beset  with  blood-globules  and  pigment  cor- 
puscles. 

In  many  places  the  extravasations  are  nearly  as  large 
as  a  pin's  head,  and  separate  the  nerve-fibres  from 
one  another ;  in  consequence  of  the  changes  described 
in  the  perineurium  the  nerve-fibres  appear  as  red  and 
brown  strings  lying  between  the  plates  of  the  lamina 
spiralis  ossea.  I  will  further  mention  that  on  several  of 
the  brownish-red  pigment  globules  an  outline  could  be 
perceived  which  contained  several  small  round  bodies. 
The  same  have  the  shape  and  size  of  the  red  blood-cor- 
puscles, and  the  whole  makes  the  impression  as  if  the 
layer  of  globular  formations  either  were  to  be  considered 

*  Concerning'  Certain  Formations  in  the  Semicirclular  Canals  of  the  Human 
Ear.  —  Virch.  Arch. ,  vol.  xxxii. 
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as  conglomerates  of  red  blood- corpuscles,  or  as  larger 
cellular  formations  containing  greater  quantities  of  red 
blood-corpuscles.  They  correspond  entirely  to  those 
cells  containing  blood  corpuscles  which  are  found  in  the 
spleen  and  other  organs.  In  conclusion  I  may  mention 
that  that  part  of  the  sulcus  lateralis  covering  the  mastoid 
cells  and  its  immediate  neighborhood  was  strongly 
hypersemic,  in  some  places  even  this  region  showed  cir- 
cumscribed black-blue  and  black-brown  spots,  from  the 
size  of  a  lentil  to  a  pea.  Upon  closer  examination  it 
was  found  that  the  hyperemia  depended,  to  a  consid- 
erable extent,  on  congestion  of  the  diploic  substance. 
Whether  the  more  circumscribed  blackish-browm  spots 
represent  suggillations  in  the  bone,  which  must  be 
brought  in  causative  relation  to  the  concussion  of  the 
bone  resulting  from  the  gunshot,  I  do  not  undertake  to 
decide.  In  the  present  case  we  have  disease  of  all  parts 
of  the  organs  of  hearing  with  the  exception  of  the  tubes. 
The  suppurative  inflammation  in  the  external  meatus,  the 
more  peripheric  caries,  and  necrosis  of  the  mastoid  pro- 
cess, the  perforation  of  the  membrana  tympani,  the 
thickening  of  its  outer  layers  as  well  as  of  the  mucous 
membrane  of  the  cavity  of  the  tympanum  and  the  cells 
of  the  mastoid  process,  the  adhesion  of  the  membrane  to 
the  walls  of  the  labyrinth,  all  these  conditions  present 
nothing  striking  in  consideration  of  the  wound.  Most 
remarkable  appears  the  effusion  of  blood  into  the  mem- 
branous structures  of  the  internal  ear,  and  the  hemor- 
rhagic infiltration  of  the  perineurium  of  the  nerves  lying 
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between  the  lamina  spiralis  ossea,  with  the  exception  of  the 
anterior  semicircular  canal,  that  is,  just  the  canal  which 
lies  next  to  the  cavitas  tympani.  As  the  tympanum  was 
free  from  all  hyperemia  and  hemorrhage,  it  is  clear  that 
we  have  had  a  hemorrhage  in  the  labyrinth,  the  conse- 
quence of  concussion  of  the  petrous  bone  by  gunshot. 
This  represents  a  change  analogous  to  the  hemorrhage 
in  consequence  of  isolated  ruptures  of  the  choroid  from 
blows  on  the  eye.  The  absence  of  bone  conductions  for 
the  watch  and  tuning-fork  is  explained  by  the  conditions 
described.  Especially  interesting  for  the  diagnosis  of 
labyrinthine  diseases  are  the  results  of  the  experiments 
with  the  tuning-fork.  Although  in  the  described 
changes  of  the  external  and  middle  ear,  all  the  required 
conditions  for  resonance  on  the  left  side  were  present, 
the  patient  nevertheless  heard  the  tuning  fork  C"  vibrat- 
ing on  the  frontal  bone  only  on  the  right  side.  The 
constant  absence  of  all  subjective  sensations  of  hearing 
remains  very  strange ;  probably  they  were  nevertheless 
present,  but  were  masked  on  account  of  the  persistent 
violent  pain  in  the  knee.  More  likely  a  complete  paral- 
ysis of  the  nerve  may  have  existed,  and  thus  the  absence 
of  subjective  sensations  of  hearing  been  caused.  In  proof 
of  this  assumption  it  is  only  necessary  to  take  into  ac- 
count the  microscopical  conditions.  The  cellular  connec- 
tive fibres  lying  between  the  plates  of  the  lamina  spiralis 
ossea  were  thickly  strewn  with  blood-corpuscles  and 
pigment  globules,  even  in  many  places  the  extravasations 
were  the  size  of  a  pin's  head,  and  crowded  the  nerve- 
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fibres  asunder.  Not  less  surprising  is  the  fact  that  no 
dizziness  was  present.  We  might  certainly  object  that 
the  patient,  on  account  of  the  wound  in  his  knee,  was 
obliged  to  lie  continually  on  his  back,  but  then  the  dizzi- 
ness would  have  appeared  when  he  was  raised  up.  Thus, 
for  instance,  a  patient  at  present  under  my  care,  who 
suddenly  lost  his  hearing  for  musical  tones  on  the  left 
side,  and  on  account  of  dizziness  and  vomiting  had  to 
remain  in  bed  for  weeks,  had  vertigo  as  often  as  he 
moved  his  head. 

The  case  above  described  forms  a  striking  contrast  to 
the  observations  published  by  Meniere.  The  pathological 
conditions  were  somewhat  similar  to  those  found  by 
Meniere  in  the  autopsy  of  one  of  his  cases,  free  exuda- 
dation,  but  no  hemorrhage  visible  to  the  naked  eye,  being 
present ;  but  the  extension  of  the  affection  of  the  inner 
ear  was  certainly  not  less  considerable,  with  the  exception 
of  the  anterior  semicircular  canals.  If  the  semicircular 
canals,  as  Goltz  thinks,  in  a  normal  condition  represent, 
as  it  were,  to  a  certain  extent  the  sense  of  equilibrium  in 
regard  to  the  movements  of  our  body,  would  it  then 
be  possible  for  vertigo  to  be  absent  in  changes  such 
as  we  have  noticed  in  this  case  ? 

Case  II. —  Gunshot  wound  of  the  left  ear  from  behind  forwards — 
Injury  of  the  mastoid  p>i'ocess,  of  the  bony  and  integumental  meatus, 
of  the  tragus,  and  a  large  extent  of  the  corresponding  side  of  the  face — 
Cure  by  cicatrization  and  consequent  obliteration  of  the  external  mea- 
tus— Remaining  paralysis  of  the  left  side,  and  complete  deafness  on 
the  left  ear — Probable  disease  of  the  labyrinth. 
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This  case  forms  a  vivid  illustration,  and  at  the  same 
time  a  useful,  practical  addition  to  the  former  one. 

Mr.  G.,  Volunteer  of  the  Baden  Army,  at  the  siege  of  Strasbourg, 
September  2d,  1870,  received,  from  the  ball  of  a  Chassepot,  the  injury 
mentioned  in  the  heading.  In  consequence  of  the  violent  concussion 
he  fell  immediately  to  the  ground,  lost  consciousness,  which  gradually 
and  completely  returned  in  the  next  twenty-four  hours.  The  following 
six  days  he  suffered  from  violent  pains  in  the  forehead  and  occiput. 
Since  then  the  pain  has  ceased.  He  suffered  in  the  beginning  from 
dizziness  on  rising  from  the  bed,  and  also  at  first  during  his  convales- 
cence ;  with  returning  strength  this  disappeared,  and  since  then  he  has 
been  free  from  any  brain  symptoms.  I  saw  him  on  the  27th  of  Decem- 
ber, when  the  wound  had  already  completely  cicatrized.  He  wished 
me  to  say  whether  it  was  possible  to  open  the  closed  up  meatus  by  an 
operation,  and  restore  the  lost  power  of  hearing. 

Results  of  examination.  1st.  A  cicatrix  the  size  of  a  three-cent 
piece,  flat,  of  a  reddish  color  (site  of  wound  of  entrance),  on  the  lower 
half  of  the  mastoid  process.  2d.  A  similar  but  smaller  one  inferiorly  and 
posteriorly  to  the  lobule,  in  the  indentation  between  the  angle  of  the 
lower  jaw  and  the  mastoid  process,  resulting,  according  to  the  patient's 
statement,  from  a  previous  abscess.  3d.  A  large,  more  radiating  cica- 
trix on  the  left  half  of  the  face,  commencing  just  in  front  of  the  exter- 
nal meatus,  a  smaller  offset  of  it  running  toward  the  temple  ;  a  larger 
one  spreading  toward  the  left  ala  of  the  nose.  The  tragus  was  gone, 
the  antitragus  and  the  lobule  were  drawn  by  two  small  bands  of  the 
cicatrix  toward  the  external  meatus.  The  meatus  was  funnel-shaped 
and  narrow,  so  that  a  blunt-pointed  probe  could  not  be  pushed  beyond 
the  bottom  of  the  funnel.  For  the  same  reason  examination  with  the 
mirror  was  impracticable.  As  the  ball  had  injured'  the  soft  parts  of 
the  face  in  the  direction  of  the  facial  nerve,  there  was  a  corresponding 
paralysis  of  the  muscles.  The  perception  of  the  direction  of  sound  was 
completely  lost,  and  at  first  was  very  distressing  to  the  patient,  as  he 
constantly  thought  every  sound  came  from  the  right  side ;  by  degrees 
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he  learned  to  correct  this.  Tuning-forks  of  different  pitch,  vibrating 
upon  different  points  of  the  bones  of  the  skull,  were,  in  spite  of  re- 
peated experiments,  perceived  only  on  the  sound  side.  When  a  watch 
of  30'  hearing-distance  was  pressed  on  the  temple  and  the  wounded 
ear,  the  patient  could  not  be  certain  whether  he  perceived  the  ticking 
or  not,  only  after  repeated  experiments  he  stated  that  he  heard  the 
watch  on  the  temple,  but  much  weaker  than  on  the  right  side.  The 
watch  taken  between  the  teeth  was  only  heard  on  the  sound  side. 
Words  spoken  moderately  loud,  through  an  ear  trumpet,  were  not 
understood  when  the  right  ear  was  closed.  The  Talsalvian  experi- 
ment could  be  carried  out  only  imperfectly  on  account  of  the  facial 
paralysis.  The  introduction  of  the  catheter  was  easy  ;  the  simultane- 
ous ausculation  could,  however,  on  account  of  the  obliteration  of  the 
external  meatus,  not  be  done  with  the  usual  success.  Patient  felt 
nothing  from  blowing  air  into  the  middle  ear,  nor  had  this  operation 
any  influence  on  the  acuteness  of  hearing. 

In  the  beginning,  i.  e.  in  the  first  six  days,  he  had  no  subjective  sensa- 
tions of  hearing,  then  for  several  weeks  now  and  then  knockings  in  the 
depth  of  the  ear,  and  not  till  later,  about  a  fortnight  ago,  a  slight  hissing 
noise,  like  the  boiling  of  water,  but  never  persistent,  at  present  only 
now  and  then  during  the  night,  often  for  half  an  hour,  similar  to  a  dis- 
tant rustling,  then  gradually  disappearing,  and  generally  not  re-appear- 
ing during  the  day.  The  examination  with  the  constant  current,  with 
six  Siemeus-Halske's  elements,  showed,  at  the  closure  of  the  cathode,  a 
very  high  singiug  noise,  which  continued  only  a  short  time  during  the 
duration  of  the  cathode.  On  the  closure  and  duration  of  the  anode  there 
was  no  reaction,  but  a  short  singing  on  the  opening  of  the  anode.* 

The  operation  had  no  influence  on  the  hearing-power  of  the  left  ear. 

On  the  29th  December  I  repeated  all  the  experiments,  with  the  same 
results.    The  same  again  three  times  in  the  first  week  of  January. 

On  a  minute  review  of  the  described  chano-es  and  the 

o 

*  An  electrode  was  held  in  the  hand,  and  a  metallic  staff  covered  with  flannel 
in  the  funnel-shaped  cicatrix  of  the  obliterated  meatus,  filled  with  salt  water. 


results  of  the  functional  examination,  the  greatest  analogy 
is  seen  between  this  and  the  former  case.  The  injuries 
of  the  external  ears  were  nearly  the  same,  except  that  the 
direction  of  the  bullet  was  reversed.  What  changes  in 
the  drum-head  and  in  the  middle  ear  may  have  been 
present  during  the  progress  of  the  disease  was  very  diffi- 
cult to  determine  afterwards.  At  the  time  of  the  ex- 
amination it  is  hardly  possible  that  important  changes 
were  still  present  in  this  region. 

I  consider  it,  however,  very  likely,  that  in  this  case  the 
primary  lesion  was  likewise  a  change  in  the  whole 
labyrinth,  probably  a  similar  effusion  of  blood,  resulting 
from  the  injury,  i.  e.  the  concussion.  The  secondary 
changes  superinduced  by  the  same  causes  led  to  so- 
called  nervous  deafness.  It  is  hardly  possible  to  con- 
ceive of  a  central  cause  for  this  disturbance  of  function, 
as  the  affection  was  only  on  one  side,  and  no  brain  symp- 
toms whatever  were  present.  The  results  obtained  by 
the  experiments  with  the  tuning-fork,  which  agree  with 
those  of  the  first  case,  strengthen  this  diagnosis.  Had 
in  this  case  the  labyrinth  been  uninjured,  then,  on  account 
of  the  changes  in  the  external  meatus,  resonance  must 
have  appeared  on  the  left  or  injured  ear,  which  was  not 
the  case.  There  were  later  continuous  subjective  sensa- 
tions of  hearing. 

Based  on  my  examination  I  advised  the  patient  not  to 
resort  to  an  operation,  which  would  give  him  fresh 
trouble,  but  never  any  improvement  or  restoration  of 
hearing. 
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Case  III. —  Gunshot  wound  in  the  cartilaginous  right  ear — Laby- 
rinth free — Serum  in  the  cavitas  tympani. 

A  soldier  of  the  Thirty-fourth  Prussian  Infantry  was  brought  to  me 
Feb.  3d  by  Dr.  Lossen.  He  was  wounded  Jan.  18th,  in  the  fighting  on 
the  Lisaine.  The  ball  struck  the  right  ear  and  passed  below  the  left 
side  of  the  lower  jaw  and  came  out.  The  consequences  were  so  unim- 
portant that  the  patient  could  be  brought  to  me  for  examination  with- 
out trouble.  The  examination  showed  a  small  slit-shaped  wound  of  the 
lower  wall  of  the  cartilaginous  meatus,  3"'  long  and  \\nf  broad,  but 
little  suppuration,  and  upon  probing  as  well  as  examination  with  the 
mirror  the  osseous  meatus  uninjured.  The  membrana  tympani  had 
that  peculiar  greenish-yellow  coloration  which  is  characteristic  of  serous 
accumulation  in  the  tympanum,  without,  however,  any  line  of  demarca- 
tion whatever.  Upon  introduction  of  the  catheter  the  turning  of  the 
instrument  occasioned  some  pain.  Auscultation  during  inflation  made 
the  impression  as  if  air  were  blown  into  a  vessel  filled  with  fluid.  This 
phenomenon  is  common  in  serous  accumulations  in  the  tympanum. 
The  acuteness  of  hearing,  which  was  before  V  for  a  watch,  was  now  in- 
creased to  3',  and  he  felt  much  relieved  on  that  side.  Bone  conduction 
present.  The  tuning-fork  was  heard  on  the  temple  of  the  right  side. 
No  subjective  noises.  He  was  asked  to  come  back  for  a  paracentesis, 
but  did  not  return. 

In  this  case,  where  only  the  cartilaginous  meatus  was 
injured,  the  labyrinth  remained  free.  The  affection  of 
the  tympanum  I  looked  upon  as  an  accidental  complica- 
tion which  had  nothing  to  do  with  the  injury. 

Case  IV. — Alleged  sudden  total  deafness  on  the  right  side  during  bat- 
tle— Suppurative  catarrh  of  the  tympanum^  with  perforation  of  the  mem- 
brane— Adhesion  of  the  latter  to  the  wall  of  the  labyrinth — Anchylosis  of 
the  stirrup. 

Prof.  Julius  Arnold  sent  me  the  right  petrous  bone  of  a  soldier  who 

was  presumed  to  have  become  totally  deaf  during  battle.  Although 
23 
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no  particulars  whatever  with  regard  to  the  antecedents  of  the  man  or  his 
disease  could  be  obtained,  I  consider  it  neverthless  desirable  to  publish 
the  case  on  account  of  the  appearance  of  the  stirrup,  in  expectation  of 
later  similar  observations. 

Post-mortem  appearances  of  the  petrous  hone.  A  great  deal  of  pus  in 
the  external  auditory  meatus.  The  integumental  lining  thickened.  Mem- 
brana  tympani  grayish-red,  thickened,  cloudy,  anteriorly  and  superiorly, 
perforation  the  size  of  a  pin's  head,  the  rest  almost  totally  united  to  the 
wall  of  the  labyrinth.  The  mucous  membrane  of  the  tympanum  thick- 
ened, and  very  red ;  as  well  as  the  cells  of  the  mastoid  processes,  which 
were  also  full  of  pus.  The  foot-plate  of  the  sti/rrup  (dissected  from 
the  vestibule)  totally  immovable.  No  changes  in  the  vestibule  and  the 
cochlea. 

The  laceration  of  the  membrana  tympani  and  the  con- 
secutive suppurative  catarrh  of  the  tympanum  after  a 
violent  cannonade  are  not  at  all  surprising.  The  adhe- 
sion of  the  membrana  tympani  to  the  wall  of  the  laby- 
rinth was  probably  caused  by  the  one-sided  action  of  the 
tensor  tympani.  The  synostosis  of  the  stirrup,  however, 
was  exceedingly  remarkable,  for  if  its  development  dates 
only  from  the  time  of  the  battle,  the  appearances  would 
throw  a  peculiar  light  upon  the  pathological  anatomy  of 
many  cases  of  severe  deafness  occasioned  by  cannonading. 
In  many  such  cases,  an  almost  acute  development  of  sta- 
pedial synostosis  might  take  place.  One  may,  of  course, 
and  rightly,  object  that  there  is  nothing  known  of  the  an- 
tecedents ;  the  whole  affection  may  possibly  be  of  older 
date,  and  perhaps  aggravated  by  the  cannonade.  To  re- 
fr+p  this  objection,  it  may  be  said  that  a  person  with 
su^h  alterations  in  the  organs  of  hearing,  necessitating  al- 
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most  complete  deafness,  would  hardly  have  been  consid- 
ered fit  for  military  duty.  Does  the  mechanical  irrita- 
tion of  the  stapedial  region,  which  must  follow  such  la- 
cerations of  the  membrana  tympani,  and  attain  a  high  de- 
gree if  the  cannonading  continues  after  the  occurrence  of 
the  perforation — does  this  irritation,  combined  with  the 
inflammation  of  the  membrana  tympani  adherent  to  the 
promontory,  lead  to  the  rapid  formation  of  a  synostosis 
of  the  stapes  ?  I  do  not  dare  to  answer  this  question,  but 
cannot  refrain  from  directing  the  attention  of  the  profes- 
sion to  this  point.  In  literature  are  found  several  cases  of 
immobility  of  the  stapes  from  gun  or  cannon  shots,  but 
in  all  cases  a  longer  time  had  elapsed  before  a  high  de- 
gree of  deafness  and  anchylosis  ensued,  and  in  accordance 
with  this  the  autopsies  were  made  only  many  years  after- 
wards ;  in  one  case  the  immobility  of  the  stapes  was  pro- 
duced by  surrounding  adhesive  bands.  (Compare  Toyn- 
bee's  Catalogue,  No.  567  and  68,  577  and  78,  597  and  98.) 
I  have  nowhere  found  descriptions  of  post-mortem  con- 
ditions similar  to  ours,  with  sudden  development  of  an- 
chylosis of  the  stapes,  and  future  observations  must  show 
whether  or  not  such  anchylosis  can  be  produced  by  can- 
nonading and  similar  external  causes. 
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CASE  OF  CONTRACTION  OF  THE  LEFT  TENSOR  TYMPANI 
SYNCHRONOUS  WITH  THE  ACT  OF  MASTICATION. 

BY  DR.  MOOS. 
Translated  by  J.  H.  Pooley,  M.B.,  of  Y&nkers,  JV.  Y. 

Madame  G.,  37  years  old,  consulted  me  regarding  a  double-sided 
trouble  of  the  ears,  of  four  years'  duration.  On  the  left  side,  she  says, 
that  as  long  as  she  can  remember  she  suffers  with  a  loud  grating,  which, 
however,  is  only  present  during  mastication.  While  eating,  her  hearing 
on  the  left  side,  she  says,  is  worse,  and  a  strong  sensation  of  pressure  is 
felt  in  the  left  ear. 

The  examination  of  the  function  of  hearing  showed  a  difference  in 
the  acuteness  of  hearing;  the  right  side  37'',  left  side  12",  for  a  watch 
of  30'  hearing  distance.  Bone  conduction  for  the  watch  and  tuning-fork 
absent ;  the  latter  is  only  perceptible  on  the  left  side ;  catarrh  of  the 
pharynx,  both  tubes,  and  tympanum.  After  treatment  for  three  weeks 
the  hearing  distance  on  the  right  side  9',  left  side  2-j-'.  The  treatment 
had  no  influence  on  the  grating  sound.  This  was  heard  very  plainly 
without  any  instrument,  near  the  patient,  on  movements  of  the  lower 
jaw.  The  examination  of  both  membranse  tympanorum  showed  no  ma- 
terial anomaly ;  on  examination,  while  the  patient  was  chewing,  the 
left  membrana  tympani  showed  a  to  and  fro  movement.  The  light  spot 
became  smaller  during  the  drawing  in  of  the  membrane.  The  sound  of 
tuning  forks  C  and  C",  vibrating  on  the  cranial  bones,  more  intense 
during  the  experiment,  but  enfeebled  when  held  before  the  ear.  On 
the  right  side  I  was  not  able  to  observe  anything  similar  during  chew- 
ing, upon  examination  of  the  membrana  tympani,  nor  had  the  patient 
any  similar  sensation  on  the  right  side  as  on  the  left. 
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The  phenomenon  is  especially  remarkable  because  the 
result  was  confined  to  one  side.  If  it  had  been  observed 
on  both  sides  it  would  have  been  less  remarkable,  as 
the  muscles  used  in  chewing  and  the  tensor  tympani 
receive  their  nerves  from  the  same  source.  (On  volun- 
tary contraction  of  both  tensores  tympani,  compare 
A.  Schapringer.  Transactions  Austrian  Acad,  of  Sci- 
ences, Vol.  62,  Sect,  2,  Oct.  No.  1870.  Presented  Oct. 
13th,  IS 70.)  As  is  well  known,  Helmholtz  first  drew 
attention  to  the  grating  noise  caused  by  violent  concus- 
sions of  the  ear.  He  explains  it  by  the  striking  together 
of  the  ratchet-teeth  of  the  malleo-incudal  joint.  Politzer 
contests  the  correctness  of  this  explanation  from  experi- 
ments of  his  own.  According  to  him,  the  sound  is  de- 
rived from  the  *whizzino;  noise  of  the  membrane  and  the 
ligaments  of  the  ossicula.  Politzer  could  produce  this 
whizzing  in  the  ear  of  a  corpse,  even  when  the  malleo-in- 
cudal  joint  was  artificially  anchylosed.  (Wochenblatt 
der  k.k.  Gesellschaft  der  Aerzte,  No.  15,  Vienna,  1870.) 
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ANOMALOUS  CIRCULATION  IX  THE  EYE. 


By  E.  G.  LORIXG,  M.D.,  of  New  York. 


(With  Colored  Plate  B.) 

The  following  cases,  believed  to  be  unique,  are  pre- 
sented as  examples  of  the  effect  which  morbid  j)rocesses 
may  produce  on  the  circulation  of  the  eye,  and  the  curious 
manner  in  which  Nature  may,  under  such  conditions,  seek 
to  remedy  the  evil. 

It  is  certainly  a  veiy  curious,  and  at  the  same  time 
very  interesting  fact,  that,  although  from  the  anatomical 
labors  of  Zinn,  Jaeger,  and  Leber  an  anastomosis  be- 
tween the  choroidal  and  retinal  vessels  has  been  supposed 
to  exist  (at  least  in  the  immediate  neighborhood  of  the 
nerve),  no  such  anastomosis  has  ever  been  actually  seen 
with  the  ophthalmoscope. 

Anomalies  in  distribution  and  course,  of  both  retinal 
and  choroidal  vessels,  are  certainly  mentioned  in  the  va- 
rious text-books  and  journals;  but  a  true  case  of  a  direct 
communication  between  these  two  sets  of  vessels  has,  so 
far  as  I  am  aware,  never  been  reported. 

Recognizing  the  important  role  which  such  a  conununi- 
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cation  would  play  in  morbid  processes,  I  have  diligently 
searched  with  the  ophthalmoscope,  for  the  past  three 
years,  for  such  a  condition,  and  as  the  result  of  these 
labors  I  can  only  produce  three  cases  in  which  there  were 
any  sufficient  grounds  to  suppose  that  an  anastomosis 
mio'ht  exist. 

In  all  these  cases  accurate  drawings  were  made  from 
repeated  examinations  through  a  dilated  pupil,  both  with 
the  upright  and  inverted  image,  and  these  were  subse- 
quently compared  with  the  appearances  in  the  living  eye, 
by  colleagues  whose  skill  in  the  use  of  the  instrument 
was  a  guarantee  for  the  correctness  of  the  observations. 

These  cases,  briefly  stated,  are  as  follows  : — 

Case  I. — This  is  the  case  from  which  the  chromolithograph  is  taken, 
and  the  appearances  here  figured  (Tab.  B,  fig.  1)  were  found  in  the 
right  eye  of  a  young  man  of  sound  bodily  health,  who,  curiously 
enough,  consulted  us,  not  in  regard  to  this,  but  the  fellow-eye,  in 
which  he  had  experienced  some  slight  asthenopic  symptoms.  The  ex- 
amination of  this  eye  (the  left)  showed  that  there  was  a  positive  astig- 
matism of  -J-g-,  with  vision  a  little  better  than  f .  There  was  also  some 
slight  conjunctival  trouble,  but  in  all  other  respects,  certainly  as  far  as 
the  ophthalmoscopic  appearances  were  concerned,  the  eye  was  per- 
fectly normal. 

As,  however,  there  was  a  divergent  squint  of  some  2 \  lines  in  the 
right  eye,  this  was  also  examined,  though  the  patient  asserted  that  it 
gave  him  no  inconvenience  whatever. 

From  the  ophthalmoscopic  appearances  which  the  eye  presented 
(Tab.  B,  fig.  1)  it  was  at  first  surmised  that  the  patient  must  have 
^experienced,  at  some  former  time,  a  violent  concussion  in  the  neighbor- 
hood of  the  eye,  which  had  been  followed  by  an  extensive  rupture  of 
the  choroid,  with  subsequent  atrophy  of  the  surrounding  region.  A 
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careful  inquiry,  however,  tailed  to  produce  the  slightest  grounds  for 
such  a  belief,  and  the  following  brief  statement  was  all  that  could  be 
elicited  in  explanation  of  the  appearances : — 

Some  ten  years  before  the  patient  had  had  a  chancre,  tor  which  he 
had  been  treated  in  the  regular  way.  Two  years  ago  he  had  again 
contracted  the  disease,  which  was  followed  by  secondary  symptoms ; 
and  the  patient  remembers  to  have  had,  shortly  afterwards,  violent 
pain  in  both  eyes,  with  great  dread  of  light,  for  which  he  was  treated 
by  a  quack,  and  which  gradually  wore  away.  Since  then  he  has  ex- 
perienced no  pain  or  trouble  in  this  eye,  though  he  was  aware  that  he 
could  not  see  so  well  with  it  as  with  the  fellow-eye. 

The  refraction,  as  measured  by  the  ophthalmoscope,  was  M=^ff 
and  vision  was  reduced  to  counting  fingers  in  two  feet.  There  was  a 
central  scotoma  corresponding  more  or  less  exactly  to  the  extent  of  the 
injury,  which,  as  will  be  seen  from  the  picture,  stretches  from  near  the 
border  of  the  nerve  outwards  to  a  distance  equal  to  about  four  diame- 
ters of  the  nerve,  while  its  vertical  measurement  is  about  three  diame- 
ters. This,  of  course,  includes  the  yellow  spot,  and  accounts  for  the 
central  scotoma.  Eccentric  vision  seemed  to  be,  however,  relatively 
normal. 

In  absence  of  direct  proof  in  regard  to  the  cause  of 
the  trouble,  it  is  very  certain,  from  the  ophthalmoscopic 
appearances  themselves,  that  it  is  not  a  congenital  condi- 
tion, but  the  result  of  a  somewhat  extensive  and  deep- 
seated  inflammatory  action,  most  probably,  as  the  history 
shows,  of  specific  origin. 

Thus  we  see,  from  the  drawing  which  is  taken  with  the  upright 
image,  that  the  inner  half  of  the  nerve  is  atrophic,  and  contains  a  re- 
dundancy of  connective  tissue ;  while  the  vessels  themselves,  even  at 
a  distance  from  the  large  central  patch  of  atrophic  and  degenerated 
choroidal  and  retinal  tissue,  show  the  traces  of  a  marked  perivasculitis. 

The  point,  however,  of  particular  interest  centres  in  the  behavior 
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of  the  larger  vessels  of  the  lower  half  of  the  fundus.  A  s  will  be  seen, 
the  principal  artery  is  bordered,  and  in  part  covered,  by  hypertrophied 
connective  tissue,  which  is  of  a  brilliantly  white  and  feathery  appear- 
ance when  illuminated  by  the  ophthalmoscope.  This  extends  for  a 
considerable  distance  along  the  vessel,  and  reduces  in  a  marked  degree 
its  apparent  size.  This  decrease  is,  however,  I  think,  to  be  looked 
upon  as  apparent  rather  than  real,  as  we  should  otherwise  be  obliged 
to  infer  that  there  had  been  originally  a  stoppage  of  this  vessel  by  em- 
bolism or  thrombosis,  with  a  subsequent  dilatation  of  the  more  distant 
parts,  brought  about  through  the  agency  of  an  anastomosis  with  some 
neighboring  vessels.  I  am  particular  in  mentioning  this,  as  I  cannot 
help  thinking  that  this  partly  masking  of  a  vessel  by  the  surrounding 
tissue,  especially  when  the  portion  of  a  vessel  thus  concealed  is  of 
small  extent,  and  when  the  examination  has  been  made  with  the  in- 
verted image,  has  led  to  the  erroneous  conclusion  that  the  calibre  of 
the  vessel  was  reduced,  or  even  that  it  was  completely  closed.  Nor  is 
it  at  all  probable  that  any  anastomosis  exists  in  the  lower  part  of  the 
vessel,  by  means  of  which  its  increase  in  size  could  be  accounted  for. 
If  any  such  did  in  reality  exist,  in  this  or  any  other  case,  the  vessels 
forming  it  ought  to  be  visible  in  so  transparent  a  tissue  as  the  retina, 
when  seen,  as  with  the  upright  image,  under  an  enlargement  of  fifteen 
diameters. 

That  the  retinal  vessels  do  transform  themselves  into 
apparent  white  cords,  under  the  influence  of  perivascu- 
litis and  inflammation  of  the  walls  of  the  vessels  them- 
selves, is  undoubtedly  true ;  but  that  they  ever  do  so 
from  simple  embolism  we  doubt  very  much.  At  any 
rate,  it  appears  to  us  impossible  that  such  a  transforma- 
tion could  have  taken  j^lace  from  such  a  cause  in  the 
short  space  of  two  days,  as  is  alleged  in  Dr.  Saemisch's 
case  of  embolism  of  a  branch  of  the  central  artery. 
There  can  be  no  doubt  that  the  vessel  had  been  also  in 
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that  case  subjected  for  some  time  previous  to  inflamma- 
tory processes, 

More  interesting,  however,  than  the  evidences  of  peri- 
vasculitis, and  which  is  indeed  the  chief  feature  of  inter- 
est in  the  case,  is  the  remarkable  behavior  of  om  of  the 
Ipwer principal  veins. 

This,  as  a  glance  at  the  plate  will  show,  ascends 
towards  the  nerve  in  the  normal  manner  till  it  reaches 
a  point  about  two  diameters  of  the  disk  from  the  edge 
of  the  nerve,  where,  instead  of  continuing  on  in  the 
natural  way,  it  makes  a  sudden  bend  at  a  comparatively 
acute  angle,  and  then  rims  in  the  same  direction  with 
and  parallel  to  the  neighboring  artery,  the  currents  of 
the  two  vessels  moving  in  the  same  direction.  After 
makiug  a  sweeping  curve  upward,  this  part  of  the  vein 
is  joined  by  another  large  branch  coming  from  the  left 
of  the  field,  and  the  two  then  uniting  to  form  one  trunk, 
this  latter  passes  directly  upwards,  crosses  over  the  ar- 
tery, and  then  comes  to  an  abrupt  end,  its  point  of  ter- 
mination being  masked,  in  a  provoking  manner,  to  a  con- 
siderable degree,  by  a  spot  of  pigment  lying  over  the 
vessel. 

As,  however,  neither  the  main  trunk  of  the  vessel  nor 
any  branch  thereof  makes  its  appearance  in  any  part  of 
the  fundus,  one  of  two  things  must  take  place,  namely, 
either  the  vessel  pierces  the  sclera,  thus  making  for  itself 
an  independent  exit  from  the  eye  into  the  orbital  cavity, 
and  uniting  there  with  some  orbital  vessel;  or  it  forms, 
sooner  or  later,  some  anastomosis  inside  of  the  eye  with 
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one  of  the  larger  choroidal  vessels.  If  it  be  true,  as 
Leber  asserts,  that  there  are  no  veins  which  empty  out 
of  the  posterior  part  of  the  eye,  then  it  is  extremely  im- 
probable that  this  vessel  should  so  far  violate  the  law  as 
not  simply  to  enlarge  an  exit  already  existing,  but  to 
bore  for  itself  an  outlet  through  so  dense  and  resisting  a 
tissue  as  the  sclera ;  while,  on  the  contrary,  there  is  cer- 
tainly little  against  the  supposition  that  the  vessel  should 
join  one  of  the  choroidal  veins. 

Another  interesting  feature  is  the  peculiar  course  of 
the  vessel.  It  is  probable  that  the  principal  trunk  of 
the  vein  lay  in  the  very  focus  of  the  inflammatory  action, 
and  was  by  this  completely  destroyed,  and  subsequently 
absorbed  down  to  the  aj3ex  of  the  angle  formed  by  the 
sudden  bend  in  the  vessel. 

Thus  its  connection  with  the  nerve,  as  is  obvious  from 
the  drawing,  is  entirely  cut  off  for  a  considerable  dis- 
tance, not  a  vestige  of  the  vessel  or  its  remains  being 
visible  with  the  ophthalmoscope. 

It  is  probable,  too,  that  the  angle  mentioned  above  is 
the  junction  of  what  were  originally  two  secondary 
branches  joining  the  principal  branch  of  the  vein;  and 
if  this  is  so  (and  we  cannot  very  well  account  otherwise 
for  the  sharpness  of  the  angle),  it  is  certainly  curious 
that  the  blood  should  flow  (that  is,  in  the  left  leg  of  the 
angle)  in  just  the  opposite  direction  from  what  it  did 
originally,  and  from  what  Nature  intended  it  should. 
That  the  venous  current  here  flowed  away  from  the 
nerve,  and  not  towards  it,  was  undoubtedly  the  case. 
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AYe  thus  have  two  exits  for  the  venous  circulation  of 
the  retina :  one  at  the  optic  disc,  the  other  at  the  seat  of 
the  injury. 

Case  II. — The  second  case  is  that  of  a  middle-aged  woman  who  had 
lost  the  left  eve  in  early  childhood,  which  had  atrophied  to  a  mere 
button.  Until  about  four  months  before  visiting  us  she  had  had  no 
trouble  from  her  right  eye,  when  she  was  attacked  with  all  the  rational 
signs  of  acute  glaucoma,  which  passed  after  a  time  into  a  chronic  con- 
dition, from  which  she  was  still  suffering,  though  in  a  reduced  degree, 
at  the  time  of  her  visit. 

As  the  patient  was  suffering  a  great  deal  of  pain,  and  as  the  nature 
of  the  disease  was  very  apparent,  although  no  view  of  the  fundus  could 
be  obtained  on  account  of  the  troubled  condition  of  the  media,  iridec- 
tomy of  the  right,  with  removal  of  the  atrophied  bulb  of  the  left,  which 
was  also  inflamed,  was  performed  at  once.  The  vision  in  the  right  eye 
was  so  bad  before  the  operation  that  only  an  intensely  bright  light 
could  be  perceived.  After  the  operation,  however,  vision  finally  im- 
proved so  much  that  the  patient  could  go  abroad,  and  count  fingers,  in 
a  good  light,  at  ten  feet. 

The  media  cleared  up,  so  that  a  perfectly  good  view  of  the  fundus 
could  be  obtained;  and  the  adjoining  figure  represents  the  ophthal- 
moscopic appearances  three  months  after  the  operation. 

As  will  be  seen,  the  nerve  was  deeply  excavated,  and  presented  in 
all  respects  the  classic  picture  of  glaucoma.  A  deep-gray  opacity  in 
the  retina  extended  from  the  outer  edge  of  the  optic  nerve  to  the 
macula,  which  appeared  as  a  blackish  oval  spot.  Through  this  gray 
opacity,  and  occupying  a  part  of  the  retina  usually  free  from  vessels, 
ran  a  branch  from  one  of  the  principal  trunks  of  the  central  artery. 
This  vessel  was  of  a  considerable  size,  and  pursued  an  exceedingly  tor- 
tuous course,  twisting  in  and  out  in  a  remarkable  manner,  till  it  finally 
doubled  on  itself,  returning  nearly  to  where  it  started  from,  and  then 
passed  out  of  view  in  the  extremity  of  the  field.  In  about  the  centre 
of  the  convoluted  part  this  arterial  branch  was  joined  by  a  short  trunk 
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of  about  equal  or  a  little  larger  calibre  with  itself,  which  seemed  to 
come  up  in  a  sort  of  rounded,  arch-like  projection  from  some  vessel 
lying  in  the  deeper  tissues  either  of  the  retina  or  choroid,  and  by 
means  of  which  the  size  of  the  tortuous  vessel  was  increased,  not  only 
at  the  point  of  juncture,  but  also  for  quite  a  distance  beyond. 

It  certainly  does  not  appear  at  tlie  first  sight  as  likely 
that  the  supplementary  vessel  should  come  from  the 
choroid,  as  it  would  have  to  pierce  the  pigment  epithe- 
lium and  other  tissues,  which,  for  some  reason  or  other, 
seem  to  offer  an  almost  insurmountable  barrier  to  the 
union  between  choroidal  and  retinal  vessels,  and  thus  to 
render  the  independence  between  these  two  sets  of  ves- 
sels almost  an  absolute  one.  Still  the  fact  that  no  other 
retinal  vessel  of  even  the  smallest  size  could  be  detected 
in  the  neighborhood,  would  go  far  to  prove  that  the  ves- 
sel was  of  choroidal  and  not  retinal  origin. 

Be  this  as  it  may,  it  is  certain  that  Nature  endeavored, 
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by  anastomosis,  to  supply  a  part  whose  nourishment  had 
suffered  from  morbid  processes. 

Case  III. — The  appearances  represented  in  the  next  figure  were 
found  in  the  left  eye  of  a  young  girl  who  was  suffering  from  progres- 
sive myopia,  the  result  of  over-work  at  school. 


The  patient  was  myopic  ^,  and  the  fundus  showed  the  signs  of  a 
well-marked  posterior  staphyloma  of  that  rather  rare  form  which  sur- 
rounds the  entire  nerve ;  and  the  line  of  separation  between  the  nerve 
and  adjoining  sclera  was  so  faintly  marked  as  to  give  the  impression 
of  an  enormously  large  disk,  upon  which  the  ramifying  vessels  stood 
out  with  great  clearness. 

The  particular  point  of  interest  was,  however,  that  the  atrophy,  as 
it  progressed,  had  spared  what  either  was  originally,  or  had  become,  a 
vein  of  considerable  size.  This  vessel,  taking  its  origin  from  the  upper 
and  inner  part  of  the  field,  ran  downwards  and  outwards,  as  if  to  pass 
out  with  or  join  one  of  the  other  vessels  at  the  centre  of  the  disk. 
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After  passing  over  the  atrophied  portion,  however,  and  just  before  it 
reached  the  true  border  of  the  nerve,  it  made  a  sudden  turn,  and  was 
then  traceable  directly  into  what  was  evidently  a  choroidal  vessel.  At 
the  point  of  bending  there  was  what  seemed  to  be  a  faintly  perceptible 
pulsation,  and  the  lower  portion  of  the  vessel  seemed  to  be  on  a  plane 
posterior  to  its  other  portion,  as  if  here  the  wall  of  the  eye  was,  in  fact, 
slightly  staphylomatous. 

Here,  as  with,  the  first  case,  one  of  two  things  must 
hold  good  :  either  the  vein  pierces  the  sclera,  and  thus 
makes  an  outlet  for  itself;  or  it  joins  with  one  of  the 
choroidal  vessels,  as  really  seemed  with  the  ophthalmo- 
scope to  be  the  case. 
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CLINICAL  AND  ANATOMICAL  OBSERVATIONS. 

By  Dk.  J.  HIESCHBEEGr, 

Lecturer  at  the  University  of  Berlin. 


(With  Coloeed  Plate  A,  Fig.  1,  and  Plate  IX., 
Figs.  1-4.) 

(Translated  by  Dr.  C.  C.  Terry,  of  Nm  York.) 
1.   CySTICEECUS  IXTEA-OCULAEIS.1 

In  a  former  number  of  these  Aechites  (Vol.  L  No.  2) 
I  indicated  the  possibility  of  diagnosticating  cysticercus 
intra-ocularis,  even  where  the  refracting  media  are  per- 
fectly opaque.  To-day  I  am  enabled  to  confirm  this 
statement  by  a  new  example. 

Jan.  1,  1871.  AYilliani  K.,  a  peasant,  set.  20  years,  from  G.,  in  the 
province  of  Brandenburg,  came  to  my  clinic  with  the  complaint  that 
his  right  eye  had  been  attacked  with  a  severe  inflammation,  on  the  last 
Christmas,  after  being  a  year  blind  without  pain. 

The  eye  now  showed  no  sign  of  irritation ;  scarcely  a  trace  of  peri- 
-  corneal  injection,  but  more  apparent  after  a  closer  examination;  form, 
position,  and  tension  normal ;  cornea  clear ;  numerous  posterior  syne- 
chias; lens  transparent.  In  the  moderately-dilated  pupil  appeared  a 
yellowish  reflex  ;  under  focal  illumination  this  became  a  whitish  reflex 
from  a  bright  convex  surface  lying  immediately  behind  the  lens,  where, 
after  removal  of  the  eye,  was  seen  a  red  streak.  Ophthalmoscope 
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showed  nothing  more.  S=rO.  Right  eye  slightly  hypermetropic,  arid 
vision  good.  Patient  otherwise  healthy.  Glioma  could  be  excluded 
by  the  age  of  the  patient ;  indeed,  any  intra-ocular  tumor,  by  the  nor- 
mal tension ;  the  anamnesis  excluded  traumatic  and  metastatic  choroi- 
ditis. So  there  remained  only  cysticercus  intra-ocularis  as  the  prob- 
able diagnosis,  and  this  was  the  diagnosis  recorded. 

Believing  that  here,  as  in  the  former  case,  the  attempt  to  extract  the 
cysticercus  with  conservation  of  the  eye  would  be  subservient  to  a  sur- 
gical vanity  rather  than  promotive  of  the  good  of  the  patient,  by  reason 
of  the  shrinking  of  the  eye  after  the  necessary  equatorial  section, 
phthisis  dolorosa,  and  the  danger  which  I  have  a  number  of  times 
seen  realized  of  sympathetic  affection  of  the  other  eye,  I  decided  upon 
enucleatio  bulbi.  This  was  accomplished  in  the  usual  manner,  and 
gave  the  usual  result. 

After  thirty  hours'  hardening,  the  eye  was  opened  hori- 
zontally, and  I  found,  as  shown  in  fig.  1,  Tab.  IX.,  a  fun- 
nel-shaped detachment  of  the  retina  by  serous  exudation. 
Between  a  roundish,  outwardly  convex  fold  of  the  retina 
and  the  shrunken  condensed  vitreous  body  lay  the  ex- 
pected cysticercus,  in  a  globular,  smooth-walled  nest. 
Cornea,  sclerotic,  iris,  lens,  nerv.  opt.,  and  choroid  but 
little  changed.  In  the  equatorial  region  of  the  lower 
half  of  the  preparation  the  choroid,  elsewhere  well  cov- 
ered by  its  pigmentary  layer,  was  adherent,  over  a  space 
of  several  lines,  to  the  retina,  which  here  appeared  as  a 
bell-shaped  projection  from  its  small  pedicle  at  the 
papilla. 

At  this  place,  probably,  the  entozoon  escaped  from 
the  choroidal  region  by  perforating  the  retina  to  reach 
to  vitreous  chamber.    At  first  sight  the  retina  had  the 
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usual  aspect  of  a  total  detachment,  the  posterior  portion 
infundibular,  and  the  anterior  bell-shaped,  but  showing 
two  convex  prominences,  one  of  which  ran  downwards  to 
the  adhesion  with  the  choroid,  while  the  other  spread  out 
laterally  and  concealed  the  nest  of  the  cysticercus.  The 
outer  wall  of  this  nest  was  formed  by  the  retina,  the 
inner  by  the  corpus  vitreum,  which  lay  in  the  retinal 
funnel  like  another  funnel,  or  rather  as  a  pyramidal 
body  of  a  somewhat  more  regular  shape,  and  consisting 
of  a  soft,  yellowish  mass,  which,  under  the  microscope, 
showed  the  well-known  felt  of  fine  fibrillse.  The  retina 
exhibited  connective-tissue  degeneration,  and  was  loosely 
connected  with  the  corp.  vitr.  The  cysticercus  is  smaller 
— corresponding  to  its  age  of  about  twelve  months — 
than  either  of  those  previously  described  by  me.  (Vir- 
chow's  Arch.  LY.,  and  these  Aechives,  L  c.) 

To  the  five  hitherto  published  cases  of  cysticercus  in- 
closed in  the  human  eye,  which  I  have  collected  in  my  first 
paper,  there  are  to  be  added  three  observations  of  mine 
and  one  by  Prof,  Saemisch  (Zehender's  MonatsbL,  1870, 
170).  The  bed  of  the  cysticercus,  in  the  most  of  the  cases 
where  it  could  be  clearly  made  out,  was  subretinaL  So  it 
was  in  both  of  the  cases  formerly  published  by  me,  in 
Saemisch's,  and  in  the  first  one  of  Jacobson.  In  the 
present  case,  on  the  contrary,  it  appears,  as  happened  in 
one  of  Alf.  v.  Graefe's  cases,  that  the  site  of  the  cysti- 
cercus was  anterior  to  the  retina.  The  fact  that  in  so 
short  a  time  I  have  made  three  such  observations,  and 
that  in  two  of  these  cases,  in  spite  of  the  turbidity  of 
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the  refracting  media,  the  diagnosis  was  clear,  shows,  at 
least  for  our  country,  the  importance  of  this  parasitic 
disease  of  the  eye. 

Exj)lanation  of  Tab.  IX.,  Fig.  1. 

Eyeball  with  cysticercus.    Sclera,  cornea,  iris,  optic  nerve  apparent 
without  designation, 
ch  —  Choroid. 

r  =  Retina,  infundibuliform  detachment;  its  lateral  halves  form  a 
convex  fold,  the  lateral  walls  of 
cc=mest  of  the  cysticercus. 
v  =  Infundibular  shrunken  vitreous  body. 

2.  Sarcoma  of  the  Lower  Eyelid. 

With  the  exception  of  epithelial  cancer  of  the  cuta- 
neous surface,  progressive,  malignant  neoplasmata  of  the 
substance  of  the  eyelid  are  so  rare  that  in  thorough  text- 
books the  subject  is  either  omitted  or  the  existence  of 
such  tumors  is  flatly  denied.  Wecker  (Maladies  des 
Yeux,  second  edit.,  1867,  L,  654  et  seq.)  speaks  of  sarco- 
ma of  the  eyelids  only  vaguely,  and  of  carcinoma  as  fol- 
lows :  Le  carcinome  ne  s'observe  presque  jamais  aux  pau- 
pieres.  .  .  .  Zehender,  Soelberg  Wells,  and  others  do 
not  even  allude  to  it.    Yet  such  productions  do  occur. 

In  May,  1869,  I  extirpated  a  carcinoma  from  the  con- 
junctiva of  the  upper  lid  of  an  elderly  man*  (v.  Zehen- 
der's  Monatsbl.,  1869,  191  et  seq.)  ;  and  a  short  time 

*  The  result  is  still — Jan.,  1870 — entirely  satisfactory. 
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ago  I  liad  occasion  to  remove  an  immense  tumor  from 
the  thickness  of  the  lower  lid  of  a  little  boy.* 

Dec.  31,  1870.  Hugo  Z.,  six  years  of  age,  was  sent  to  my  clinic  from 
abroad,  on  account  of  a  very  high  degree  of  ectropium ;  and  certainly, 
as  will  be  seen,  the  case  deserved  the  old  name  of  ectropium  sarcoma- 
tosum, but  in  another  than  the  usual  sense. 

The  anamnesis  indicated  that  at  the  end  of  October,  1870,  the  lower 
lid  of  the  left  eye  became  "  green  and  yellow ;  n  that  since  eight  weeks  it 
had  been  considerably  thickened  without  pain,  and  that  since  that  time 
the  child  had  been  pale,  thin,  and  without  appetite. 

Stat,  prces.  In  the  region  of  the  left  eye  is  a  tumor  as  large  as  an 
apple,  which  (as  shown  in  the  colored  PI.  A,  Fig.  1,  and  Tab.  IX.,  Fig. 
2)  is  substantially  an  intumescence  of  the  lower  lid.  Between  the  free 
margin  of  the  everted  lower  and  the  margin  of  the  upper  lid  bulges  a 
broad  fold  of  thickened  conjunctiva,  which,  as  though  in  conseqence  of 
constant  exposure,  appears  velutinous  and  deep  red.  The  part  of  the 
tumor  exposed  by  forcible  abduction  of  the  upper  lid  is  pale,  whitish, 
pretty  firm,  and  traversed  by  a  few  vessels.  It  is  absolutely  impos- 
sible to  bring  the  eyeball  into  view  from  behind  the  summit  of  the 
tumor ;  its  condition  is  therefore  provisionally  left  unascertained. f 

The  intumescence  of  the  lower  lid  is  elastic,  and  at  one  circumscribed 
spot  which  projected  most,  and  is  indicated  in  the  drawing,  there  is 
fluctuation.  The  skin  over  the  tumor  is  freely  movable,  whilst  at 
the  infra-orbital  margin  it  seems  to  be  closely  adherent ;  still,  the  bony 

*  In  my  monograph  on  Medullary  Sarcoma  of  the  Ketina  I  have  incidentally 
mentioned  a  lardaceous  tumor  of  the  lower  eyelid  of  an  adult,  removed  by  Prof, 
v.  Graefe,  which  presented  the  structure  of  a  small-celled  sarcoma ;  there  is 
also  cited  an  observation  of  Schirmer  (Zehender's  Monatsbl.,  1867,  124)  on  sar- 
comatous degeneration  of  all  four  lids. 

f  If  the  ensemble  of  the  clinical  description,  together  with  the  anamnesis,  did 
not  speak  sufficiently  for  the  palpebral  origin  of  the  neoplasm,  a  further  argu- 
ment would  be  the  backward  propulsion  of  the  bulbus — in  contradistinction  to 
the  exophthalmus  observed  in  orbital  neoplasmata. 
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border  is  nowhere  so  obscured  that  it  cannot  be  felt.  The  neighboring 
lymphatics  seem  to  be  intact. 

The  patient  appears  otherwise  healthy,  excepting  his  pallor  and 
weakness. 

The  diagnosis  of  malignant  neoplasm  of  rapidly  progressive  growth 
(sarcoma)  seemed  indubitable,  and  the  necessity  for  an  operation  was 
rendered  more  urgent  by  the  prospect  of  a  speedy  adhesion  of  the  skin 
to  the  tumor,  which  would  make  the  extirpation  all  the  more  difficult. 

Jan.  2,  1871.  I  operated  in  the  following  manner:  The  palpebral 
fissure  was  extended  at  the  outer  commissure  by  an  incision  of  IV' 
and  the  conjunctiva  dissected  from  the  cutaneous  margin  for  the  whole 
length ;  then  along  the  line  of  the  wound  the  skin  of  the  lid  covering 
the  tumor,  and  of  the  cheek,  was  dissected  without  injuring  the 
tumor,  and  turned  down.  The  upper  lid  was  detached  and  turned  up, 
and  then  the  tumor,  with  its  lq^ulated,  bluish-red  surface,  came  into 
view.  By  means  of  a  convex  bistoury  it  was  detached  from  the  infra- 
orbital margin,  freed  from  the  floor  of  the  orbit  by  sawing  movements 
of  the  knife,  and  drawn  forward  by  Muzeux  forceps.  It  was  then 
easy  to  pass  the  finger  between  the  summit  of  the  tumor  and  the  upper 
lid,  and  to  feel  the  soft  bulbus  beyond,  and  further  preparation  discov- 
ered it  to  be  intimately  attached  to  the  tumor  by  its  inferior  surface. 
To  save  it  would  be  impossible ;  and  so,  to  shorten  the  operation,  not 
bo  much  from  fear  of  the  slight  bleeding  as  of  the  deep  and  prolonged 
narcosis,  the  tumor  was  separated  from  the  globe  by  a  diagonal  in- 
cision— thus  removing  nearly  the  whole  mass.  The  bulbus  was  then 
extirpated,  with  the  attached  fragment  of  neoplasm.  After  clearing 
away  some  neoplastic  patches  from  the  floor  of  the  orbit,  the  periosteum 
was  felt  to  be  thickened,  and  the  bone  depressed.  The  infra-orbital 
margin  was  cleared  to  the  bone,  the  thickened  portions  of  periosteum 
removed,  and  two  applications  of  the  actual  cautery  made  to  the  sus- 
picious points  of  bone.  After  assuring  myself  that  no  disease  had  been 
left  in  the  orbit,  the  cavity  was  filled  with  a  sponge  wrapped  in  linen, 
the  lids  returned,  and  a  firm  bandage  applied. 
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The  sponge  was  removed  in  12  hours;  a  part  of  the  sutures  in  24, 
and  the  remainder  in  36  hours.  Besides  carefully  cleansing  the  cavity 
with  water  every  two  hours,  it  was  injected  with  solutio  zinci  sulpho- 
phenylici  (4.0 :  100.0)  and  then  filled  with  a  dossil  of  lint  steeped  in 
the  same  solution. 

The  reaction  was  insignificant ;  the  cutaneous  wound  healed  per  pri- 
mam;  suppuration  was  moderate,  and  the  cavity  soon  filled  with 
healthy  granulations.  The  appetite  increased ;  the  boy  recovered  his 
ruddy  color,  and  was  discharged  cured  Jan.  21,  1871. 

JPresh  sections  of  the  preparation  showed  throughout  a 
white  medullary  substance,  dashed  with  grayish  hyaline 
streaks,  varied  with  a  considerable  number  of  bloody 
points,  and  several  cavities,  some  of  which  were  quite 
small,  others  reaching  and  even  surpassing  a  lentil  in 
diameter. 

The  bulbus  exhibited  at  its  lower  aspect  a  consider- 
able area  of  the  peculiar  oblation  already  considered  by 
me  in  Zehender's  Monatsbl.,  1S09,  67.  Within  it  was 
no  visible  trace  of  the  neoplasm ;  its  three  membraneous 
layers  were  separable,  and  the  retina  could  easily  be 
lifted  in  folds  which  radiated  in  all  directions. 

After  hardening  in  Midler's  fluid,  a  microscopical  ex- 
amination of  the  tumor  discovered  the  structure  of  a 
small-celled  sarcoma.  Sot  all  parts  were  equally  char- 
acteristic, but  there  appeared  to  be  an  irregular  alterna- 
tion of  parts  in  which  the  cells  were  abundant  with 
parts  in  which  they  were  few.  In  the  first-named  parts, 
even  very  thin  sections,  prepared  with  carmine,  showed 
hardly  anything  but  closely  aggregated,  roundish,  or 
slightly  oblongated  nuclei,  enclosed  in  cells  which  were 
comparatively  small,  roundish,  or  in  the  form  of  short 
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spindles;  the  scanty  intercellular  substance  consisted  of 
delicate  fibrillar  and  nucleoli.  In  the  more  loosely  tex- 
tured parts  these  structural  relations  are  better  seen ;  here 
and  there  are  more  perfect  spindle  and  stellate  cells,  and 
here  also  the  great  vascularity  of  the  tumor  is  marked : 
— numerous  coarse  and  fine  vessels  traverse  the  tissue, 
with  capillary  networks  in  some  places  as  dense  as  in 
many  -glandular  organs,  and  large,  roundish,  and  oblong 
cavities  manifest  themselves,  by  the  concentric  arrange- 
ment of  their  walls,  to  be  the  sections  of  blood-vessels. 
In  some  preparations  are  two  anastomosing  networks 
interlaced,  one  formed  by  the  blood-vessels,  and  the 
other  by  peculiar  tubes  whose  double-contoured  walls 
were  made  up  of  thickly  aggregated  cells.  (Conf.  the 
case  of  neoplasm  described  by  me  in  Zehender's  Mo- 
natsbl.,  1869,  p.  153.) 

The  above  minutiae  render  unnecessary  any  special  de- 
scription of  Colored  Plate  A,  Fig.  1,  and  Tab.  IX.,  Fig.  2. 

3.   GLIOMA  RETINAE  IN  THE  EIRST  STAGE. 

As  a  complement  to  the  account  of  glioma  retina?  at- 
tempted in  this  series  of  notes,  I  may  add  the,  following 

ceise  in  which  the  disease  is  found  in  its  first  stage,  and 
entirely  confined  to  the  retina. 

Dec.  29,  1870,  I  received  from  Dr.  Driver,  of  Chemnitz,  an  enucle- 
ated bulbus,  preserved  in  Miiller's  fluid,  with  the  accompanying  his- 
tory :— 

"  Dec.  23.  Gustav  M.,  set.  2£  years,  born  there  of  healthy  parent- 
age and  gvand-parentage,  having  lately  had  small-pox,  and  still  bearing 
signs  of  rachitis,  was  brought  to  my  clinic  by  his  mother,  on  account  of 
a  whitish  appearance  in  the  left  eye,  which  she  first  observed  some  four 
weeks  ago. 
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"  Right  eye  normal ;  iris  blue.  Left  eye  of  normal  form  and  size,  but 
tension  somewhat  diminished ;  iris  bluish  gray ;  pupil  easily  dilated  by 
atropine.    An  exquisite  picture  of  1  amaurotic  cat's  eye.' 

"The  ophthalmoscope  discovered  certain  white,  glistening  bosses, 
reaching  forward  to  near  the  lower  border  of  the  lens,  traversed  by  ves- 
sels, and  separated  from  the  disc  to  the  equator  by  a  deep  interspace. 
The  neoplasm  did  not  entirely  fill  the  vitreous  chamber,  and  above  the 
red  choroid  was  visible  ;  but  neither  its  vessels  nor  those  of  the  retina 
could  be  made  out. 

"  Glioma  retina?  was  diagnosticated,  and  on  the  27th  of  December 
the  eye  was  enucleated." 

Jan.  7, 1871,  the  bulbus  was;  opened  on  its  vertical  me- 
ridian. Tab.  IX.,  Fig.  3,  shows  the  section  of  the  outer 
half,  and  Fig.  4  that  of  the  inner  half.  It  was  quite 
evident  that  the  disease  was  limited  to  the  retina,  for  all 
other  parts  of  the  preparation  were  intact,  and  the  retina 
itself,  superiorly  and  laterally,  was  delicate  and  transpa- 
rent, corresponding  to  the  red  reflex  observed  with  the 
ophthalmoscope  before  the  enucleation. 

Only  below,  the  retina,  from  the  papilla  forwards,  was 
transformed  into  a  considerable  neoplasm,  which  reached 
a  height  to  nearly  half  till  the  cavum  bulbi,  and  when 
raised  by  dissecting  needles  from  the  underlying  choroid, 
it  enabled  one  to  see  that  the  above-mentioned  interspace 
was  formed  by  a  strip  of  retina  which,  reaching  from  the 
disc  to  the  ora  serrata,  and  scarcely  increased  in  thick- 
ness, was  beset  with  little  miliary  masses  upon  its  exter- 
nal surface ;  elsewhere  the  retina  merely  showed  some 
thickening,  which  gradually  decreased  from  the  disc  for- 
wards, and  when  turned  back  it  discovered,  upon  the 
otherwise  unchanged  choroid,  a  great  many  fine  white 
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points  which,  far  from  being  glioma  nests  in  the  proper 
stroma  of  the  choroid — as  vertical  sections  proved — were 
merely  deposits  of  glioma  cells  upon  the  pigment  epithe- 
lia,  and,  together  with  the  epithelia,  were  easily  swept  of£ 
by  means  of  a  fine  pencil. 

The  retinal  tumor  exhibited  the  usual  str  ucture  of  gli- 
oma. The  optic  nerve  ivas  quite  normal,  which  is  not 
to  be  wondered  at,  as  the  careful  mother  observed  the 
abnormal  reflex  only  four  weeks  ago. 

This  case  has  great  likeness  to  the  one  with  which  I 
commenced  my  monograph,  "  Markschwamm  der  Netz- 
haut."  That  patient  iioav,  after  a  period  of  three  years, 
shows  no  sign  of  relapse,  but  on  the  contrary,  is  a  splendid 
example  of  the  truth  of  the  proposition  first  made  and  sup- 
ported by  me*  viz.,  that  glioma  of  the  retina  in  its  first 
stage  is  a  local  disease  curable  by  early  enucleatio  bulbi. 

Explanation  of  Table  IX.,  Figs.  3  and  4. 
Vertical  section  of  an  eye  affected  with  glioma  retinae. 
L=  lateral  part.  o  =  superior  aspect. 

M  =  median  part.  u  =  inferior  aspect. 

*  Editorial  Remark.  The  author  is  not  correct  in  claiming  the  priority  of  this 
proposition.  Virchow,  in  his  work  on  Morbid  Growths,  speaks  of  glioma  as  not 
necessarily  malignant,  and  I  have  at  different  places  of  my  treatise  on  Intra-ocu- 
lar  Tumors  dwelt  upon  the  possible  benignity  of  the  first  stage  of  retinal  gli- 
oma. On  page  86  of  the  German,  and  on  page  124  of  the  English  edition  is  the 
following  remark:  "Though  the  statistics  thus  far  are  very  discouraging,  the 
possibility  of  preserving  life  by  the  removal  of  the  eye,  in  cases  where  glioma  of 
the  retina  is  recognized  at  an  early  period,  seems  to  me  undeniable  and  well  sup- 
ported by  convincing  anatomical  data."  J.  Hirschberg,  in  his  paper  on  Glioma, 
which  appeared  at  the  same  time  with  my  treatise,  adduces  arguments  only  for 
the  malignity  of  glioma  (See  Graefe's  Arch.  XIV.  2,  p.  98  :  Prognosis  of  Glioma). 

H.  Knapp. 
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ON  GLIOMA  RETIM. 

By  Dr.  J.  HIRSCHBERG, 

Lecturer  at  the  University  in  Berlin. 

(Tab.  IX.,  Fig.  5.) 

Translated  by  Dr.  C.  C.  Terry. 

In  reply  to  a  written  invitation  from  Prof.  Knapp,  I 
have  furnished  the  anatomical  details  of  the  following 
new  case  of  glioma  retinae,  and  the  more  willingly  be- 
cause, notwithstanding  the  rapid  and  important  advances 
in  the  literature  of  this  remarkable  disease,  there  are  upon 
record  but  a  few  cases  of  pure  glioma  of  the  retina. 

Indeed,  to  the  seven  cases  which  I  collated  two  years 
ago*  only  two  have  been  added,f  and  both  examples  of 
glioma  retinae  endophytum.  Although,  in  agreement 
with  most  investigators  J  who  have  had  large  fields  of 
observation,  I  hold  §  that  malignant  intraocular  neoplas- 

*  Der  Markschwaimn  der  Netzhaut,  v.  Dr.  J.  Hirschberg,  1869,  p.  6-17.  The 
cases  are  reported  respectively  by  Hirschberg-,  Arch.  f.  Ophth.  xiv.,  2,  34,1868; 
Manfredi,  Rivista  clinica,  May,  1868 ;  Prof.  Knapp,  die  intraocularen  Ge- 
schwiilste,  1868,  p.  5-27  ;  Schweigger,  Arch.  f.  0.,  vi.,  2,  324,  1860;  A.  v.  Graefe, 
ibid.,  vii.,  2,  42-45,  1861 ;  Virchow,  Onkologie  il,  159;  Sichel  et  Robin,  Icono- 
graphie  Ophthalmologique,  p.  582. 

flwanoff,  Arch.  f.  Ophth.,  xv.,  2,  69,  1869 ;  J.  Hirschberg  u.  L.  Happe,  ibid., 
xvi.,  1,  297,  1870 — add  to  this  Schiess-Gemuseus,  Zehender's  Monatsbl.,  July, 
1870. 

%  Knapp,  1.  c. ;  v,  Graefe,  Arch.  f.  0.,  xiv.,  2,  105,  1868. 
§  Markschwamm,  p.  87. 
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mata  of  the  infantile  eye,  with  the  complex  of  symptoms 
characterized  as  "amaurotic  cat's  eye,"  constantly  ori- 
ginate in  the  retina,  it  is  worth  while,  in  view  of  the 
small  number  of  anatomically  probative  cases,  to  streng- 
then our  conviction  by  new  proofs. 

To  Dr.  Driver,  of  Chemnitz,  my  thanks  are  due  for  the 
preparation  and  history  of  the  following  case : — ■ 

"  Bertha  Linke,  set.  2  J-  years,  born  in  Bielefeld,  a  blonde  with  blue 
irides,  came  of  healthy  parentage,  and,  excepting  a  doughy  face  and 
frequent  attacks  of  eczema  capitis,  appeared  always  well  until  three  or 
four  weeks  ago,  when  the  mother  noticed  a  changed  appearance  of  the 
right  eye. 

"Stat,  prres.  August  1,  1870.  Strabismus  converg.  o.  d.  2J'" ;  mo- 
bility in  all  directions  intact ;  right  eye  harder  than  left,  but  cornea 
clear,  and  no  trace  of  pericorneal  injection  or  inflammatory  irritation  ; 
iris  discolored,  yellowish;  pupil  moderately  dilated,  rigid,  and  giving 
a  bright  reflex — an  exquisite  picture  of  '  amaurotic  cat's  eye.'  After 
speedy  and  complete  dilatation  of  the  pupil  with  atropine,  it  was  appa- 
rent that  the  whole  of  the  vitreous  chamber  was  occupied  by  a  yellow- 
ish-white neoplasm,  which  was  moulded  to  the  posterior  convexity  of 
the  transparent  lens,  and  traversed  by  numerous  vessels.  S=0. 

"Aug.  3,  1870,  enucleatio  bulbi,  the  eye  being  drawn  well  forwards 
and  a  piece  of  optic  nerve  3"'  in  length  snipped  off  with  the  scissors. 
The  piece  of  nerve  was  immediately  examined  for  glioma  structure,  but 
none  found.  Healing  occurred  in  the  usual  manner,  with  no  relapse 
up  to  the  time  of  writing  (Dec.  27,  1870)." 

The  preparation,  laid  in  Muller's  fluid  and  sent  to  me  the  next  day, 
was  opened  Aug.  10. 

In  form,  the  eye  was  unchanged;  its  horizontally 
transverse  diameter  measured  22  mm. ;  the  anteroposte- 
rior \  mm.  less.    On  opening  the  eye  in  the  horizontal 
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meridian,  a  small  quantity  of  clear,  yellowish  fluid  es- 
caped, but  the  greater  part  of  the  vitreous  chamber  was 
occupied  by  a  solid  medullary  mass,  whose  retinal  origin 
became  clearly  distinguishable,  and  all  the  more  interest- 
ing from  the  large  volume  of  the  tumor.  Beyond  the 
clear  cornea  the  sclera,  as  well  as  the  attached  fragment 
of  optic  nerve,  showed  no  signs  of  disease,  nor  did  the 
uveal  tract.  The  lens  was  transparent  and  its  ligaments 
normal. 

The  retina  could  be  traced  as  a  membranous  structure 
only  in  the  outer  part  of  the  preparation,  and  even  here 
it  exhibited  considerable  pathological  changes.  The  pars 
ciliaris  and  neighboring  zonula  were  still  sufficiently  thin 
and  transparent  to  permit  the  uvea  to  be  seen  as  a  dark 
back-ground,  though  abnormally  opaque,  and  exhibiting 
a  great  number  of  small  whitish  foci,  which  appeared 
upon  the  internal  aspect  of  the  membrane  as  fine  points 
or  submiliary  nodules,  and,  as  further  preparation 
showed,  projected  from  the  external  surface  as  a  multi- 
tude of  flat,  white  nodules,  many  of  them  larger  than  a 
hemp-seed,  tending  to  confluence  and  thickly  aggregated 
— suggesting  the  appearance  of  a  serous  membrane  under- 
going the  development  of  acute  miliary  tuberculosis. 

Measured  at  the  equator,  the  thickening  of  the  retina 
was  f-1  mm.  ;  thence  the  membrane  extended  in  delicate 
folds*  towards  the  optic  entrance,  where  it  became  part 
of  the  root  of  the  tumor ;  while,  in  the  upper  half  of  the 

*  Perhaps  from  the  action  of  the  preservative  fluid. 
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preparation,  the  outer  portion  of  the  retma  appeared  as  a 
1  moderately  and  pretty  uniformly  thickened  layer. 

The  neoplasm  was  imbedded  in  the  inner  [nasal]  part 
of  the  retina,  and  the  mass  projected  so  far  across  toward 
the  outer  wall  of  the  bulbus  as  to  leave  of  the  cavum  vit- 
reum  only  a  space  which  upon  the  section  appeared  as  a 
narrow  crescent,  5  mm.  at  the  widest,  with  the  anterior 
horn  just  behind  the  lens,  and  the  posterior  horn  corre- 
sponding to  a  neck-like  constriction  of  the  tumor  in  front 
of  the  optic  papilla.  The  inner  [nasal]  surface  of  the 
mass,  lying  upon  the  choroid,  was  rugose ;  and  here  the 
retinal  tissue  was  entirely  lost  in  the  tumor,  which  was 
chiefly  of  a  yellowish -white  color,  sprinkled  with  numer- 
ous grayish  insular  patches.  Just  under  the  free  surface 
was  a  hemorrhagic  focus  as  large  as  a  pea.  The  sub- 
stance of  the  tumor  was  remarkably  soft,  and  exhibited 
several  smaller  hemorrhagic  foci ;  under  a  stream  of 
water  it  easily  resolved  into  shreds  and  fibres.  Blood- 
vessels were  discernible  only  by  the  aid  of  a  magnifying 
lens — probably  in  consequence  of  the  action  of  the  hard- 
ening fluid. 

Further  preparation  by  equatorial  section  through  the 
sclera  and  choroid  showed  both  these  membranes  every- 
where normal,  and  brought  into  view  the  warty  external 
surface  of  the  tumor,  as  well  as  the  above-mentioned 
small  foci  in  the  unthickened  portion  of  the  retina. 

Under  the  microscope  the  tumor  exhibited  the  usual 
structure — thickly  aggregated,  small,  round  cells.  Trans- 
verse sections  of  the  thinnest  and  apparently  normal 
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parts  of  the  retina  exhibited  its  original  stratification. 
Three  distinct  layers  were  visible  :  a  middle  opaque  lay- 
er largely  composed  of  round  cells,  and  two  peripheral 
layers  composed  of  radiating  fibres,  intermingled  with 
round  cells.  Sections  of  those  portions  of  the  retina  al- 
ready spoken  of  as  thickened,  and  exhibiting  miliary  foci, 
discovered  that  at  these  points  the  middle  layer  swelled 
into  heaps  of  round  cells.  Of  the  two  limiting  mem- 
branes at  these  places,  the  external  was  convex  and  deli- 
cate, the  internal  more  plane,  well  marked,  and  supplied 
with  a  distinct  frame-work  of  fibres. 

Choroid  and  opt.  nerve  perfectly  normal,  and  free  from 
glioma  foci. 

In  an  anatomical  point  of  view  this  case  is  note- 
worthy, inasmuch  as,  notwithstanding  the  large  size  of 
the  growth,  it  was  still  confined  to  the  retina. 

It  also  evinces  the  practical  value  of  such  anatomical 
investigations  in  a  clinical  point  of  view. 

Within  a  few  weeks  of  the  commencement  of  these 
morbid  symptoms  an  exact  diagnosis  is  possible,  and 
upon  it  depends  the  success  of  the  therapeutics — early 
enucleatio  bulbi. 

Explanation  of  PI.  IX.,  Fig.  5. 
r  =  Retina  somewhat  thickened,  sprinkled  with  small  foci. 
R=. Tumor  retina?. 
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ENGORGED  PAPILLA  (STAUUNGS-PAPILLA )  IN  CONSEQUENCE 
OF  SOLITARY  TUBERCLE  IN  THE  CEREBELLUM. 

By  Dr.  J.  HIRSCHBERG, 

Lecturer  at  the  University  in  Berlin. 

Translated  by  Dr.  C.  C.  Terry. 

Engorged  papilla  depending  upon  solitary  ,  tubercle 
of  the  brain  is  not  so  often  observed  that  a  proper  case 
will  be  without  interest. 

In  my  Annual  Report  of  the  Ophthalmic  Clinic,  S.  6 
(Berliner  Klinische  Wochenschrift,  1870,  Nr.  44,  II.,  1), 
the  anamnesis  of  the  case  is  noted  as  follows : — 

Flora  L.,  set.  3  years,  March  29,  1869.  L.  neuritis  optici  and  very 
marked  engorged  papilla ;  optic  nerve  reddish,  dull,  very  prominent ; 
its  borders  somewhat  indistinct  and  swollen.  Veins  very  tortuous, 
following  the  curves  of  the  papilla,  and  not  covered.  No  hemorrhages. 
Retina  otherwise  unchanged. 

fl  R.  Neuritis  optici.  Disc  slightly  prominent,  paler  and  more  clouded 
than  left,  so  that  the  venous  branches  lying  upon  the  papilla  were 
slightly  veiled,  whilst  also  dilated  and  very  tortuous ;  arteries  rather 
small. 

Absolute  bilateral  amaurosis,  with  no  evidence  of  perception  of 
light.  Strabism.  con verg.  o.  s.  was  said  by  the  mother  to  have  been 
present  earlier  than  the  present  affection,  and  her  account  is  sup- 
ported by  the  fact  that  the  left  eye  suffered  from  recurrent  keratitis 
circumscripta.  Sensorium  intact.  The  intelligent  little  child  com- 
plained of  headache,  especially  when  subjected  to  examination. 

The  anamnesis  showed  that  the  child  was  well  up  to  Christmas, 


1869;  that  she  then  became  feverish,  and  complained  of  headache ;  and 
although  suffering  no  loss  of  consciousness,  she  kept  the  head  inclined 
backwards  and  to  the  right.  The  attending  physician  thought  it  to  be 
inflammation  of  the  brain.  Headache,  drowsiness,  and  languor  per- 
sisted, and  she  was  unable  to  move  about.  When  placed  upon  her 
feet  she  cannot  sustain  herself;  yet  there  does  not  appear  to  be  actual 
paralysis  of  any  of  the  four  extremities. 

About  a  fortnight  ago  her  aunt  discovered  that  she  was  blind,  though 
the  mother  had  not  suspected  it.    Diagnosis  :  tumor  cerebri. 

April  20. — Still  no  perception  of  light ;  pupils  moderately  dilated, 
and  not  reacting.  Considerable  emaciation,  peevish  temper,  fever. 
Sensorium  intact. 

The  left  papilla  is  less  prominent ;  its  tissue  pale  and  dull ;  the  in- 
-ferior  veins  still  greatly  dilated  and  tortuous.  The  right  papilla  is  not 
prominent,  but  pale  and  bleached. 

Oct.  21,  1870. — The  child  is  peevish  and  lachrymose,  and  disinclined 
to  talk ;  but  the  mother  thinks  her  still  sensible.  The  head  is  much 
increased  in  volume,  and  cannot  be  sustained.  Bilateral  amaurosis; 
1.  strabism.  converg.,  pupil  half  dilated.  R.  mydriasis.  Papillae  dirty 
white,  not  swollen;  veins  dilated.  The  four  extremities  are  slightly 
contracted,  but  not  perfectly  paralyzed.  She  can  hold  objects  with 
the  left  hand.    There  is  dysphagia  and  extreme  emaciation. 

At  last  the  child  became  unconscious,  could  not  swallow,  and  died 
Jan.  3,  1871. 

I  made  the  section  in  the  afternoon.  The  body  was 
extremely  emaciated,  the  fonr  extremities  contracted,  the 
craninm  enormously  enlarged,  with  thin  bones  and  wide 
sutures.  In  taking  out  the  swollen  brain  there  was  a 
gush  of  more  than  a  pint  of  serous  fluid,  and  the  hemi- 
spheres collapsed  proportionately. 

Hydrocephalus  externus  et  internus. 

All  the  ventricles  were  dilated,  and  the  medullary 


28 


layer  of  the  hemispheres  thin.  In  the  right  half  of  the 
cerebellum  was  found  a  hard,  dry,  yellow,  cheesy  mass 
as  large  as  an  apple,  composed  of  concentric  laminae,  and 
containing  at  its  centre  a  focus  of  white  detritus.  The 
left  half  of  the  cerebellum  was  attached  to  the  basis 
cranii  by  means  of  a  white  cheesy  mass  as  large  as  a 
walnut. 

An  examination  of  the  eyes  was  not  permitted. 
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CONTRIBUTIONS  TO  THE  PATHOLOGY  OF  GLIOMA  RETINAE,  j 

By  Dr.  J.  HIRSCHBERG,  op  Berlin,  and  Dr.  J.  KATZ,  of  Essen.  ] 
Translated  by  Dr.  G.  G.  Terry. 

(With  Colored  Plate  A,  Fig.  2.) 

Although  every  new  case  of  glioma  retinae,  especially 
in  its  earliest  stages,  affords  enough  of  interest,  we  should 
hardly  have  published  the  two  following  cases  but  for 
the  favorable  opportunity  offered  by  the  liberal  editors 
of  these  Archives  to  give  a  very  faithful  representation  * 
of  one  of  the  preparations,  with  all  its  natural  blending 
of  tints,  for  the  benefit  of  those  who  have  not  yet  had  the 
chance  to  make  such  observations. 

1.  Maria  H.,  of  Essen,  from  a  healthy  family,  though  weakly  from 
birth,  had  a  chest  disorder  in  March,  1870,  and  at  the  end  of  May  she 
was  observed  to  squint  with  the  right  eye.  After  the  mother's  atten- 
tion had  been  attracted  to  the  eye  she  observed  that  it  appeared  to 
grow  rapidly  larger  and  "  blacker."  In  November  the  patient's  friends 
recognized  a  perfect  abolition  of  sight  on  that  side. 

Dec.  1,  1870.  One  of  us  (K.)  found  the  following  condition  :  there  is 
a  slight  and  regular  enlargement  of  the  eye,  and  its  tension  is  increased 
(T. +  2).  The  cornea  is  clear,  and  the  sclera  white;  pupil  dilated  ad 
maximum ;  lens  slightly  opaque  at  its  posterior  periphery,  but  permit- 

*  A  very  faithful  picture — not  merely  schematic — of  medullary  sarcoma  of  the 
retina  is  to  be  found  in  Sichel's  Iconographie,  but  not  in  the  earlier  stage  of  the 
disease. 
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ting  illumination  of  the  fundus  by  directly,  and  still  better  by  obliquely, 
transmitted  light. 

The  fundus  gives  a  yellowish-gray  reflex,  and  exhibits  a  bright- 
colored  neoplasm  whose  surface  lacks  the  characteristic  vascular 
branches,  and  projects,  by  distinct  roundish  bosses,  above  the  level  of 
the  adjacent  retina.  The  proposed  enucleatio  bulbi  was,  as  usual,  ob- 
jected to,  especially  as  several  colleagues  consulted  by  the  parents  ad- 
vised against  it,  since  amaurosis  ("  schwarzer  Staar  ")  is  an  incurable 
disorder.  (The  diagnosis  and  pathology  of  medullary  sarcoma  of  the 
retina  are  still  not  familiarized  in  the  profession.)  But  the  striking 
changes  which  occurred  in  the  eye  in  the  course  of  a  few  days — rapid 
increase  of  volume  and  perfect  opacity  of  the  lens  * — determined  the 
parents  to  ask  for  the  operation,  which,  with  the  after-treatment,  was 
accomplished  in  the  usual  manner. 

The  preparation  lay  in  dilute  alcohol  until  December 
17,  1870,  and  was  then  carefully  examined.  The  eye 
was  unchanged  in  form,  and  without  comparison  could 
not  be  regarded  as  abnormally  large,  since  its  antero- 
posterior diameter  measured  21*5  mm.,  and  the  trans- 
verse diameter  22  mm.  The  attached  stump  of  the 
optic  nerve  was  thickened  and  reddish-gray,  the  cornea 
clear,  lens  milky,  pupil  wide,  and  iris  not  atrophic. 

After  section  of  the  eye  on  the  horizontal  meridian  a 
few  drops  of  fluid  escaped.  The  sclero-corneal  capsule 
apj)eared  intact,  but  at  the  optic  entrance  the  sclera  was 
slightly  thickened  by  the  interposition  of  a  thin  and  nar- 
row reddish-gray  stripe  between  the  white  anterior  and 
posterior  lamellae,  and  at  this  place  the  sclera  was  closely 
adherent  to  the  thickened  choroid.    The  anterior  cham- 

*  Conf.  C.  G-.  Lincke,  Tract,  de  fungo  medull.  oculi,  Lips.,  1834,  p.  54;  ex- 
tract in  "  Markschwamm  der  Netzhaut." 
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ber  was  not  perceptibly  diminished,  and  contained  no 
pathological  products.  The  lens  was  opacified  by  a  dif- 
fuse milkiness.  Despite  the  yellowish-green  discoloration 
of  the  vitreous  it  was  still  sufficiently  transparent  to  per- 
mit a  view  of  the  retinal  changes  in  the  equatorial  re- 
gion, though  intermingled  with  delicate  whitish  mem- 
branes which  stretched  from  the  lens  backward  to  the 
fundus,  as  shown  in  the  drawing. 

The  posterior  region  of  the  vitreous  chamber  was  oc- 
cirpied  by  a  neoplasm  reaching,  on  the  inner  side,  from 
the  region  of  the  optic  entrance  towards  the  equator, 
and  on  the  outer  side  quite  to  it,  and  distinguishable 
as  consisting  of  two  portions,  a  retinal  and  a  choroidal. 

Upon  the  section-surface  of  the  lower  half  of  the 
preparation  the  retinal  portion  appeared  less  consider- 
able than  the  choroidal ;  it  began  with  a  comparatively 
thin  and  delicate  grayish  scape  directly  at  the  papilla, 
in  the  angle  between  the  two  choroidal  expansions,  pro- 
jected 4  mm.  into  the  vitreous  cavity,  and  stretched  out 
upon  each  side  as  a  flat,  thickened  layer  lying  upon  the 
choroid,  but  nowhere  intimately  attached  to  it.  This 
retinal  neoplasm  was  of  a  fluid  consistency,  snow-white 
anteriorly,  and  rosy-red  posteriorly,  in  consequence  of 
the  development  of  a  great  number  of  fine  blood-vessels, 
visible  in  some  places  only  by  means  of  a  magnifying 
lens.  By  far  the  greater  part  of  the  retina  on  the  inter- 
nal [nasal]  side  was  delicate,  transparent,  not  thickened, 
and  normally  applied  to  the  other  coats  of  the  eye;  while 
at  the  outer  side  the  retina  formed  a  flat  detachment 
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which,  on  account  of  the  dissection  being  made  before 
the  perfect  action  of  the  hardening  fluid,  gave  the  ap- 
pearance of  being  too  large  for  the  underlying  parts. 

The  transition  of  the  normal  retinal  tissue  into  the 
neoplasm  was  gradual ;  for  at  the  anterior  extremity  of 
the  tumor,  which  appeared  upon  the  section-surface  as 
an  acute  angle,  the  retina  could  be  traced  a  distance  of 
several  lines  as  a  distinct  layer,  gradually  becoming 
assimilated  to  the  neoplastic  tissue,  until  it  was  com- 
pletely lost.  At  the  optic  entrance  the  tumor  developed 
downward  but  a  few  lines,  and  the  floor  of  the  eye,  as 
seen  through  the  vitreous,  displayed  imbedded  in  the 
delicate  retina  two  small  white  swellings,  one  miliary, 
the  other  the  size  of  a  lentil  and  figure-of -eight-shaped 
— evidently  formed  by  the  confluence  of  two  smaller 
foci. 

The  upper  half  of  the  preparation  (Colored  Plate  A, 
Fig.  2)  exhibited  the  same  reddish -gray  pedicle  between 
the  thickened  optic  nerve  and  the  principal  mass  of  the 
retinal  tumor,  which  also,  as  in  the  lower  sections,  ex- 
panded laterally,  presenting  a  mass  as  large  as  a  hazel- 
nut kernel,  and,  with  the  exception  of  a  reddish  part 
adjoining  the  papillary  region,  having  a  white,  medullary 
aspect.  Its  convex  peak  overreached  the  equatorial  ver- 
tical plane  to  within  about  5"'  of  the  posterior  surface 
of  the  lens.  Here  also  the  retina  overlay  the  tumor, 
fusing  with  its  tissue  behind  the  peak. 

In  the  equatorial  region,  similarly  as  in  the  lower 
section,  was  a  white  mass,  as  large  as  a  pea,  formed  by 


the  confluence  of  four  smaller  foci :  and  near  the  papil- 
lary region  was  a  second,  miliary  mass,  projecting  by 
a  convex  surface  above  the  level  of  retina. 

On  both  sides  of  the  optic  entrance  the  choroid 
formed  a  lamina  of  2-3  "  maximum  thickness,  extend- 
ing on  the  outer  side  beyond  the  equator,  on  the  inner 
side  scarcely  half  so  far,  and  suddenly  toning  down  into 
the  normal  uvea.  The  neoplastic  part  had  a  reddish  - 
gray  color  and  more  fleshy  consistence.  The  pigment 
layer  of  the  choroid  was  generally  defective,  being  per- 
fect only  at  the  ora  serrata.  in  a  horizontal  zone  several 
lines  in  width,  which  has  been  cut  into  parallel  parts, 
by  the  section  of  the  preparation,  and  at  the  part 
(denoted  in  the  figure  by  H1 )  near  the  large  focus  of  con- 
fluence. The  optic  nerve  is  thickened  to  3V"  ;  upon  the 
section-surface  it  is  white  only  in  the  middle,  reddish- 
gray  on  both  sides,  and  lacking  its  normal  stria?. 

For  the  sake  of  further  preparation  the  pedicle  of  the 
retinal  tumor  was  cut  through,  and  the  retina,  together 
with  the  enclosed  corpus  vitreum  coagulated  by  Midler's 
fluid,  turned  backward 

The  choroid  contained  no  neoplastic  foci :  but  its  free 
pigmentary  surface  was  covered  by  soft  glioma  masses, 
which  evidently  were  deposited  by  precipitation  from 
the  retina.  The  external  surface  of  the  retina  exhibited 
numerous  folds,  and  the  above-mentioned  nodules  pro- 
jected from  it  convexly. 

Microscopical  examination  of  the  retinal  tumor  dis- 
covered pure  orlioma  tissue.    Besides  the  innumerable 
3 


34 


roundish  nuclear  cells  there  was  was  a  remarkable  pro- 
portion and  development  of  blood-vessels,  which  despite 
their  thin  and  homogeneous  walls  had  a  calibre  of 
0.12  mm.  and  over,  and  which,  by  their  numerous  anasto- 
moses, furnished  a  frame-work  for  the  soft  mass  of  the 
tumor.  Vertical  sections  through  those  parts  of  the  re- 
tina which  contained  the  small  circumscribed  nodules, 
appeared  quite  similar  to  those  figured  in  "  Mark- 
schwamm  der  Nesfczhaut,"  Tab.  L,  Figs.  3  and  4  ;  only, 
in  the  present  case,  the  changes  were  somewhat  further 
advanced,  the  nodules  larger,  studded  upon  their  ex- 
•  ternal  convex  surfaces  with  secondary  prominences,  and 
growing  inward  to  the  limitans  interna ;  and  the  neigh- 
boring tracts  of  retina,  though  unchanged  in  thickness, 
were  so  filled  with  round  cells  as  to  destroy  the  appear- 
ance of  a  distinct  membrane. 

The  choroidal  tumor  is  of  the  small-celled  variety,  but 
richer  in  fibres.  In  the  transition  to  the  thin  parts  of 
the  choroid  there  were  numerous  small  nodules,  most  of 
them  just  under  the  pigmentary  ejnthelial  layer,  some 
lifting  it,  and  others  cropping  out,  and  somewhat  re- 
sembling the  sub-epithelial  glioma  nests  described  by 
Knapp.  At  a  short  distance  from  these  nodules  the 
choroid  was  normal ;  the  deposition  of  masses  of  glioma 
upon  the  pigmentary  epithelial  layer  could  not  be  re- 
garded as  a  pathological  product  of  the  choroid.  The 
optic  nerve  was  thoroughly  infiltrated  with  small,  round 
cells,  and  on  this  account  a  bad  prognosis  was  made,  and 
an  early  relapse  expected. 
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Explanation  of  Colored  Plate  A,  Fig.  2. 

Cornea,  Sclera,  Iris,  and  Lens,  not  specially  denoted, 
r  and  r,  =  unthickened  retina. 

R  =  retinal  tumor,  white,  with  circumscribed  reddish  spots. 

Ri  =  disseminated  nodules  in  the  retina. 

p=pedicie  of  the  retinal  tumor. 

n= thickened  optic-nerve. 

ch  =  normal  choroid. 

Ch  and  Ch= thickened  choroid. 

II.  July  3,  1870. — William  St.,  of  Rheydt,  mt.  two  years,  was 
brought  to  one  of  us  (K.)  on  account  of  an  ulcerated  tumor  of  the 
right  eyeball,  as  large  as  an  apple.  The  child  was  well  nourished, 
even  ruddy,  enjoyed  the  best  of  appetite,  slept  well,  and  performed  the 
principal  functions  normally.  Several  confreres  had  made  a  lethal 
prognosis,  and  declined  to  operate.  In  consideration  on  the  one  hand 
of  the  general  good  condition  of  the  child,  and  on  the  other  hand  the 
great  inconvenience  and  frightful  aspect  of  the  local  affection,  extirpa- 
tion was  advised  ;  for  although  it  might  not  postpone  the  fatal  event, 
it  would  at  least  make  the  patient's  last  weeks  or  months  more  en- 
durable. 

The  tumor  was  easily  segregated  from  the  neighboring  tissues,  and 
removed  from  the  orbit  in  toto  ;  the  reaction  was  slight.  But  on  the 
fifth  day  after  operation  there  appeared  a  swelling  of  the  parotid  *  of 
the  opposite  side,  solid,  nowhere  fluctuating.  Under  simple  remedies 
(local  cataplasms,  and  resolvents  internally),  the  swelling  became 
smaller,  but  somewhat  harder. 

The  tumor,  examined  July  5,  1870,  had  the  size  of  a 
small  apple,  and  upon  section  was  found  to  consist  of  an 
interior  intra-ocular  and  a  posterior  retro-ocular  part. 

*  Compare  Knapp,  Intraoc.  Geschwiilste,  pp.  50-55 ;  Hirschberg,  Mark- 
Rchwamm  der  Netzhaut,  pp.  39,  128,  131,  158;  and  Zehender's  Monatsbl., 
1869,  March. 
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The  eye  itself  was  of  nearly  normal  size,  but  the  sclera 
was  thin,  and  the  cornea  had  entirely  disappeared,  to 
give  way  for  the  projecting  fungus. 

The  intra-ocular  portion  of  the  tumor  consisted  of  two 
parts,  viz.  :  a  central  gold-colored  nucleus  as  large  as  a 
bean,  lying  somewhat  posteriorly — evidently  the  retinal 
primary  tumor,  and,  surrounding  this,  a  shell  of  grayish- 
white  medullary  substance  in  contact  with  the  sclera — 
the  secondary  development  from  the  uvea.  This  shell, 
pretty  thin  posteriorly,  expanded  on  the  one  side  to  a 
tumor  as  large  as  a  bean,  on  the  other  side  as  large  as  a 
filbert,  and  had  an  exquisite  medullary  composition. 
The  anterior  free  surface  of  the  larger  tumor  had  an  in- 
tense deep-red  color,  like  a  haematodes.  The  inner  sur- 
face of  the  uveal  tumor  exhibited  pigment  detritus.  The 
retro-ocular  portion  was  medullary  and  vascular;  the 
optic  nerve  was  thickened,  citrine.  The  microscope 
showed  glioma  structure,  and  in  the  gold-colored  nucleus 
fatty  degeneration  and  accumulation  of  pigment  derived 
from  blood. 

From  the  anatomical  data  a  relapse  should  be  ex- 
pected in  from  two  to  three,  or  at  farthest  six  months. 
The  further  history  of  the  case  is  shortly  told. 

At  first  there  was  considerable  improvement,  but  a  re- 
lapse followed,  and  the  child  died  Aug.  3. 
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LIVING  LARVH  IN  THE  HUMAN  EAR. 

By  CLARENCE  J.  BLAKE,  M.D.,  of  Boston. 


The  occurrence  of  larva?  of  diptera  in  the  human  ear 
is  not  uncommon,  and  forms  one  of  the  most  disagree- 
able complications  of  cases  of  otitis  media  purulent  a. 
That  they  should  be  found  generally  accompanying  that 
class  of  affections  of  the  ear  characterized  by  the  exist- 
ence of  a  copious  and  often  offensive  discharge  is  ex- 
plainable by  the  fact  that  the  diptera  are  guided  by  the 
sense  of  smell  in  their  search  for  food,  and  for  a  deposi- 
tory for  their  young.  "  Insects  are  pre-eminently  gifted 
with  the  sense  of  smell.  No  flock  of  vultures  can  be 
directed  more  unerringly  to  their  revolting  prey  by 
scentino*  its  odors  from  afar.  That  the  sense  of  smell 
alone  directs  the  blow-fly  in  the  deposition  of  her  eggs 
lias  been  fully  proved  by  the  fact  of  her  having,  through 
misguided  instinct,  been  found  to  lay  them  on  silk  where- 
with tainted  meat  has  been  covered,  or  upon  the  ill-, 
odored  stapelius,  a  tribe  of  hot-house  plants,  which  in 
scent  greatly  resemble  it."  * 

That  comparatively  few  cases  are  recorded  is  due, 
probably,  not  to  the  infrequency  of  the  deposit  of  the 
eggs  or  larvae  in  the  ear,  but  to  the  fact  that  they  are 

*  Wood,  Episodes  of  Insect  Life.  London,  18G7,  p.  84.  See  also  Pourhet 
and  others. 


38 


washed  away  by  the  discharge,  or  make  their  escape 
unnoticed  before  becoming  sufficiently  developed  to  call 
forth  any  marked  symptoms  of  their  presence.  In  in- 
vestigating this  subject  it  is  of  especial  interest  to  deter- 
mine the  manner  of  the  deposit  of  the  eggs  or  larvae,  the 
conditions  necessary  to  their  development,  and  the  man- 
ner in  which  they  maintain  their  lodgment  within  the 
ear  despite  vigorous  attempts  at  their  removal,  together 
with  the  symptoms  which  indicate  their  presence. 

In  three  out  of  the  four  cases  which  have  come  under 
my  observation  the  larvae  were  extracted  alive  and  pre- 
served for  further  study.  In  these  three  cases  two  were 
larvae  of  muscida  sarcophaga,  and  one  of  m.  lucilia. 
From  the  description  given  of  the  larvae  in  the  fourth 
case,  I  suppose  it  to  have  belonged  to  the  latter  family. 
In  every  case  there  was  an  otitis  media  purulenta,  with 
extensive  destruction  of  the  membrana  tympani,  and 
profuse  otorrhoea.  The  symptoms  indicating  the  pres- 
ence of  the  larvw  were  increasing  deep-seated  pain, 
which,  within  twenty-four  hours,  became  almost  intoler- 
able, accompanied  by  a  sensation  as  of  something  mov- 
ing within  the  ear ;  within  twenty -four  hours  also  from 
the  commencement  of  the  pain  the  discharge  increased 
in  quantity,  and  became  streaked  with  blood.  In  both 
cases  of  the  deposit  by  m.  sarcophaga  the  larvae  were 
visible  as  a  whitish  undulating  mass,  filling  the  middle 
ear  and  inner  end  of  the  meatus,  and  were  extracted 
singly  by  means  of  the  probe  or  forceps,  it  being  impos- 
sible to  remove  them,  even  by  forcible  syringing.    F rom 
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the  first  of  these  cases  five,  and  from  the  second  four 
larvse  were  removed.  In  each  of  the  remaining  cases 
but  a  single  larva  of  m.  lucilia  was  found. 

With  the  removal  of  the  larvae  the  intense  pain  and 
the  streaks  of  blood  in  the  discharge  ceased,  and  there 
remained  only  the  original  affection,  with  the  increased 
inflammation  resulting  from  the  presence  of  the  larvae. 

The  sarcophaga  and  lucilia  belong  respectively  to  the 
classes  of  viviparous  and  oviparous  museida?.  In  sarco- 
phaga the  eggs  are  hatched  in  large  numbers  within  the 
body  of  the  mother;  and  the  larva?,  when  born,  are  ready 
to  begin  the  first  stage  of  active  existence,  and  seek  food 
for  themselves.  The  body  of  the  larva  is  made  up  of  a 
series  of  rings,  constant  in  number,  gradually  increasing 
in  size  from  the  front  backwards.  Four  of  these  rings 
may  be  said  to  constitute  a  long  tapering  head,  armed 
with  a  pair  of  hard  and  sharp  mandibles,  projecting  for- 
wards and  downwards. 

At  the  birth  of  the  larva  it  may  be  seen  protruding 
for  about  half  its  length  from  the  abdomen  of  the  fly, 
and  moving  its  head  in  search  of  something  to  which  it 
may  attach  itself.  Should  a  piece  of  meat  or  other  such 
object  be  presented,  the  mandibles  are  driven  into  it,  and 
the  larva  withdraws  itself  from  the  body  of  the  mother, 
and  is  immediately  followed  by  another  and  another, 
until  several  have  been  delivered. 

The  larva?  of  lucilia  are  distinguishable  from  those  of 
sarcophaga  by  the  difference  in  the  shape  of  the  body, 
which  is  much  more  tapering,  by  the  truncated  posterior 
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extremity,  which  exhibits,  moreover,  but  two  spiracles 
in  contrast  to  the  three  pair  of  allied  larvae,  and  by  the 
arrangement  of  the  papillae,  to  be  noticed  further  on. 
The  head,  like  that  of  sarcophaga,  is  pointed,  and  has  a 
pair  of  mandibles.  The  eggs  of  M.  lucilia,  which  are 
deposited  singly  or  in  little  heaps,  are  hatched  generally 
within  a  day,  under  favorable  circumstances  of  warmth 
and  moisture  within  a  few  hours,  after  being  deposited. 
On  the  breaking  of  the  egg  the  larva  attaches  itself,  as 
does  that  of  m.  sarcophaga,  and,  effecting  its  delivery, 
immediately  begins  feeding. 

In  m.  sarcophaga,  the  birth  of  successive  larvae  is 
effected  with  great  rapidity,  and  several  may  be  de- 
posited in  the  space  of  a  few  seconds,  while  in  m. 
lucilia,  though  several  eggs  may  be  laid,  they  are  inert 
bodies,  and  might  be  easily  washed  away  by  the  out- 
pouring of  a  secretion  so  copious  as  that  which  some- 
times flows  from  the  ear.  In  this  light  we  may  be 
able  to  account  for  the  fact  that  wrhile  several  of  the 
larvae  of  m.  sarcophaga  were  found  where  the  deposit 
had  been  made  by  that  fly,  in  the  other  two  cases  there 
were  but  single  specimens  of  the  larvae  of  m.  lucilia. 

For  purposes  of  observation  a  larva  of  m.  sarco- 
phaga, taken  from  the  ear  at  a  very  early  stage  of 
development,  as  nearly  as  could  be  ascertained  within 
twelve  hours  of  the  time  of  its  deposit,  wras  placed  on 
the  bottom  of  a  thin  beaker  glass,  and  covered  with  a 
piece  of  raw  beef,  soaked  in  warm  water,  in  such  a  man- 
ner as  to  bring  the  larva  between  the  meat  and  the  bot- 
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torn  of  the  glass;  the"  glass  then  being  inverted,  the 
movements  of  the  larva  could  be  easily  studied  under 
the  microscope. 

The  apparatus  by  which  the  larva  attaches  itself,  and 
which  serves  to  pierce  and  tear  the  tissue  in  which  it 
seeks  to  imbed  itself,  is  made  up  of  a  strong  but  delicate 
frame-work  of  horny  structure,  of  a  color  varying  from 
a  light  brown  to  a  deep  brownish  black,  lying  within 
the  interior  rings,  and  of  two  hooks  or  mandibles,  also  of 
a  stout  horny  structure,  and  deep-black  in  color,  articu- 
lating therewith. 


Horny  Frame-work  and  Mandibles  of  Larva  of  M.  Sarcophaga, 
a.  Frame -work.    b.  mandible,    c.  articulation  between  mandible  and  frame- 
work,   d.  attachment  of  anterior  ring.    e.  rim  of  flange  turned  downwards 
and  broken  away. 

The  frame-work  is  double,  the  two  lateral  halves 
being  symmetrical,  and  connected  by  a  dense  rib  or 
bridge  below,  and  by  a  rounded  flange  above,  convex  on 
its  upper  surface.  Viewed  laterally,  as  shown  in  the  en- 
graving, we  distinguish  this  flange  above,  at  e  the  rim 
has  been  broken  away  and  turned  downwards,  the  flange 
narrows  downwards  to  form  a  stout  neck  connecting  it 
with  the  lower  portion  of  the  frame-work,  which  is  made 
up  of  two  arms  terminating  anteriorly  in  articular  pro- 
cesses, which  set  into  sockets  at  the  bases  of  the 
mandibles.    In  the  engraving  but  one  mandible  is  seen. 

The  first  ring  encloses  the  posterior  portion  of  the 
mandibles  and  the  articulation,  while  the  remainder  of 
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the  frame- work  is  usually  situated  within  the  second 
and  third  rin^s.  The  integument  of  the  first  rin^  is 
attached  to  the  roots  of  the  claws  of  the  mandibles  (as 
shown  at  d),  so  that  of  these  latter  only  a  portion  is  ex- 
posed, the  remainder,  together  with  the  whole  of  the 
framework,  being  covered.  When  the  body  and  head  of 
the  larva  are  extended,  the  mandibles  are  thrown 
upwards  and  forwards,  the  tension  of  the  integument  of 
the  first  ring  attached  around  the  roots  of  the  claws, 
drawing  the  articulating  surfaces  together,  and  fixing 
the  mandibles  firmly  in  the  extended  position  which 
is  requisite  for  the  purpose  of  piercing. 

The  second  position  of  the  mandibles,  when  they  are 
used  for  tearing,  is  produced  by  a  contraction  of  the  in- 
ferior, and  relaxation  of  the  superior,  surfaces  of  the 
rings,  the  mandibles  being  drawn  downwards  at  an  angle 
of  about  45°  to  the  lono-  axis  of  the  frame- work.  It 
is  by  repeated  extension  and  contraction  of  the  man- 
dibles, alternately  piercing  and  tearing,  that  the  larva 
burrows  its  way  into  the  tissue  on  which  it  feeds,  and 
which  is  to  form  the  asylum  for  its  future  transforma- 
tion. 

7  A  microscopic  examination  of 

^y^^^^^^Y^  ^jie  integument  of  the  larva  shows 

a  series  of  minute  papillse  stud- 
ding the  surface  of  each  ring  ; 
Fig.  l.  Papillae  of  larva  of  M.  they  gradually  increase  in  size 

Sarcophaga.  n  ,  «ii     ii  • 

and  number  with  the  increase  in 

Fig.  2.  Papillae  of  larva  of  M. 

Luciiia.  size  of  the  rings  from  the  head 
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backwards,  and  at  the  termination  of  the  last  ring  are 
represented  by  irregular  rounded  protuberances. 

The  papillae  in  both  sarcophaga  and  lucilia  are  in  the 
form  of  cones,  broad  at  the  base,  curving  backwards  as 
they  ascend,  and  terminating  in  a  sharp  point  directed 
outwards  and  backwards.  They  are  very  firm  and  serve 
an  important  purpose,  both  in  aiding  the  movements 
of  the  larva  within  its  burrow,  and  in  connection  with 
the  operation  of  the  mandibles.  Their  arrangement  in 
the  two  species  is  somewhat  different.  In  sarcophaga 
they  cover  almost  the  entire  surface  of  each  ring  (see 
Fig.  1),  while  in  lucilia  they  are  smaller  and  set  upon  a 
ridge  of  firm  elastic  tissue  which  encircles  the  anterior 
portion  of  each  ring  (see  Fig.  2). 

In  the  operation  of  piercing,  as  has  been  said,  the  in- 
tegument of  the  anterior  rings  is  made  tense,  and  the 
mandibles  are  thereby  extended  and  fixed  firmly  upon 
the  frame- work  in  that  position.  The  anterior  rings  con- 
taining the  framework  are  then  retracted  as  a  whole, 
and  thrust  quickly  forward  with  a  force  often  sufficient 
to  bury  the  claws  up  to  their  roots.  This  movement  is 
repeated  with  great  rapidity,  and  simultaneously  with 
each  blow  the  body  is  dilated,  and  the  sharp  papillae 
forced  into  the  walls  of  the  burrow,  thus  giving  the 
necessary  support.  Preparatory  to  retreating  from  the 
burrow  an  undulatory  movement  is  noticeable,  the  rings 
being  rolled  or  draws  forward  as  if  to  withdraw  the 
papilla?.     Watching  the  larva  in  the  beaker  glass,  we 
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see  exemplified  the  facts  that  moisture,  warmth,  and  air 
are  absolutely  necessary  to  its  existence. 

If  the  meat  be  allowed  to  become  dry,  the  difficulty  of 
piercing  and  tearing  is  proportionately  increased  when 
subjected  to  a  gradually  decreasing  temperature,  the 
larva  becomes  less  and  less  active,  while  at  about  the  tem- 
perature of  the  human  body  it  works  with  great  rapidity. 

In  burrowing,  the  posterior  portion  of  the  body,  with 
the  spiracles,  is  always  exposed  to  the  air,  and  should 
the  burrow  be  filled  with  fluid,  the  larva  hastily  retreats 
to  the  surface. 

In  both  sarcophaga  and  lucilia  the  mandibles  are 
largely  developed  at  an  early  stage  of  existence,  but  do 
not  increase  proportionate!}'  with  the  growth  of  the 
larvae. 

They  are  at  all  stages  very  formidable  in  proportion 
to  the  size  of  the  body,  and  this,  together  with  their 
shape  and  the  method  in  which  we  have  seen  them 
to  be  employed,  accounts  for  the  pain  accompanying 
their  presence  within  the  ear,  and  for  the  blood  appear- 
ing in  the  discharge  previous  to  their  removal,  and 
explains  the  tenacity  with  which  they  cling  to  the 
surface  to  which  they  have  attached  themselves. 

That  they  should  be  found  most  frequently  at  the 
inner  end  of  the  meatus  and  within  the  middle  ear  is 
not  singular,  when  we  consider  that  the  instinct  of  the 
larva  is  to  bury  itself  below  the  surface,  and  to  seek 
warmth,  moisture,  and  a  soft  yielding  tissue  for  its 
operations. 
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AN  INVESTIGATION  CONCERNING  THE  MECHANISM  OF 
THE  OSSICLES  OF  HEARING,  AND  THE  MEMBRANE 
OF  THE  ROUND  WINDOW. 

By  CHARLES  H.  BURNETT,  M.D., 

Fellow  of  the  College  of  Physicians  of  Philadelphia,  Aural  Surgeon  to  the  Phila- 
delphia Dispensary,  etc. 


The  theories  of  Edward  Weber,*  and  those  of  Helm- 
holtz,f  concerning  the  mechanism  of  the  ossicula  auditiis, 
have  led  most  physiologists  of  the  present  day  to  the 
conclusion  that  the  chain  of  ossicles  move  as  a  lever,  and 
thus  communicate  their  motion  to  the  labyrinthine  fluid. 

The  movements  of  these  bones,  in  connection  with 
sound-waves,  have  been  observed,  and  their  excursions 
measured  by  Buck.  J 

The  aim  of  this  investigation,  however,  has  been  to 
observe  the  condition  of  the  membrana  tympani  secun- 
daria during  the  action  of  the  ossicles  of  hearing,  and  to 
measure  the  excursions  performed  by  it. 

At  the  same  time  attention  has  been  given  to  the 

*  Bericht  iiber  die  Verhandlungen  der  konigl.  sachs.  Gesellschaft  der  Wis- 
senschaften  zu  Leipsic,  1851. 

f  Pfliiger's  Archiv  fur  Physiologic    1.  Jahrgang. 

%  Archives  of  Ophthalmology  and  Otology.    Vol.  I.  1870. 
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effect  of  altered  labyrinthine  pressure  upon  the  chain  of 
bones  and  the  membrane  of  the  round  window. 

The  experiments  were  made  in  the  Physical  Institute 
of  the  University  of  Berlin,  at  the  suggestion  and  with 
the  aid  of  Prof.  Helmholtz,  to  whom  I  owe  my  most 
cordial  thanks  for  his  constant  readiness  to  assist,  and 
the  deep  interest  he  has  taken  in  the  proper  completion 
of  the  work. 

The  observations  were  made  upon  temporal  bones 
taken  from  human  subjects,  as  soon  as  possible  after 
death. 

If  they  were  laid  aside  before  the  examination  was 
complete,  they  were  preserved  in  10  per  cent,  solution  of 
alcohol.  This  weak  preservative  fluid  prevents  any 
stiffeniDg  or  hardening  effects,  so  common  to  the  ordi- 
nary alcoholic  solution.  The  sex  and  the  age  of  each 
preparation  is  shown  in  the  following  table  : — 


Preparation. 

Age. 

Sex. 

I. 

6. 

Male. 

II. 

17. 

Female. 

III. 

32. 

Male. 

IV. 

45. 

Male. 

V. 

20. 

Male. 

VI. 

18. 

Male. 

VII. 

28. 

Male. 

VIII. 

25. 

Female. 

IX. 

30. 

Male. 

X. 

25. 

Male. 

The  Eustachian  tube  was  removed,  but  the  membrana 
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tynipani,  with  the  annulus  tympanicus,  the  chain  of  os- 
sicles and  the  labyrinth,  were  left  entirely  intact. 

In  order  to  obtain  the  best  view  of  the  fenestra  ro- 
tunda, the  floor  of  the  tympanum  was  removed  as  high  as 
the  round  window,  till  it  and  the  promontorium  cochleae 
were  fully  exposed.  The  chief  difficulty  exj^erienced  in 
thus  exposing  the  round  window  is  the  liability  to  en- 
croach upon  the  posterior  semicircular  canal. 

To  avoid  this,  a  view  of  the  window  was  first  gained, 
by  cautiously  chiselling  away  the  posterior  portion  of 
the  floor  of  the  tympanum,  and  then  turning  the  entire 
preparation  forwards  upon  an  axis  running  through  the 
porus  acusticus  and  the  auditory  meatus. 

Then  the  bone  may  be  chiselled  s  away  in  all  directions, 
excepting  outwards  and  upwards,  till  a  perfect  view  of 
the  round  window  is  obtained. 

The  preparation  was  then  fastened  firmly  in  a  vice, 
and  laid  so  as  to  be  conveniently  approached  by  a  mi- 
croscope, and  to  receive,  by  means  of  a  condenser,  light 
from  a  kerosene  lamp.  The  preparation  now  lay  so  as 
to  expose  the  chain  of  ossicles  from  underneath,  and  the 
membrana  tympani  secundaria,  at  an  angle  of  circa  45°, 
These  were  sprinkled  lightly  with  powdered  amylum, 
wrhich  insures  bright  vibrating  points. 

Sources  of  Sound. — Method  of  Conduction  to  the  Pre- 
parations.— Results  of  the  Experiments. 

As  sources  of  sound,  four  organ-pipes  were  used  re- 
spectively of  50,  140,  630,  1160  vibrations  per  second. 
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The  first  was  a  reed-pipe,  the  three  remaining  ones  were 
stopped  pipes.  These  were  connected  with  the  ear,  in 
each  case,  by  means  of  a  gutta-percha  tube  1  metre 
long  and  J  cm.  wide,  fastened  to  the  side  of  the  reed- 
pipe  ;  but  in  the  case  of  the  other  three,  at  the  closed  end. 

The  free  end  of  the  connecting  gutta-percha  tube  was 
supplied  with  a  tapering  glass  tube,  pointed  with  seal- 
ing-wax, moulded  to  the  external  auditory  meatus,  thus 
procuring  an  air-tight  communication  between  the  organ- 
pipe  and  the  membrana  t}-mpani.  All  unwished-for  vi- 
brations were  avoided  by  placing  the  pipes  upon  sepa- 
rate tables,  and  in  some  instances  they  were  held  in  the 
hand  during  the  occurrence  of  a  note.  This  necessitated 
all  vibrations  which  reached  the  ear  to  pass  through  the 
connecting-pipe. 

The  position  of  the  glass  tube  in  the  external  auditory 
meatus  has  great  influence  on  the  experiments.  When 
the  tube  is  directed  downwards  and  forwards  the  ex- 
periments are  almost  invariably  successful,  but  in  any 
other  position  they  may  be  partially  or  entirely  unsatis- 
factory. 

For,  in  the  former  position,  the  sound  waves  strike  di- 
rectly against  the  membrana  tympani  and  the  hammer, 
whereas  in  any  other  position  they  are  forced  against 
the  sides  of  the  auditory  canal,  and  are  deflected  and 
destroyed  before  they  reach  their  destination.  This 
seems  to  indicate  that  sound,  entering  the  external  audi- 
tory meatus,  produces  no  distinguishable  effect  upon  the 
ossicles  of  hearing  and  the  labyrinth  by  simple  con- 
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duction  through,  the  bony  walls  of  the  auditory  canal. 
It  must,  indeed,  be  forced  against  the  membrana  tym- 
pani,  and  through  it  act  upon  the  ossicula  auditus. 
These,  in  turn,  act  like  a  lever,  which  communicates  its 
movements  to  the  fluid  of  the  labyrinth  and  the  mem- 
brane of  the  round  window. 

Upon  producing  a  note  upon  a  given  pipe  connected 
with  the  ear,  as  already  described,  the  chain  of  bones 
was  seen  to  vibrate  in  excursions,  bearing  a  fixed  relation 
to  each  other.  At  the  same  time  their  motion  was  com- 
municated through  the  labyrinth  to  the  membrane  of  the 
round  window,  upon  which  the  excursions  of  the  points 
of  light  maintained  an  almost  constant  relation  of  equal- 
ity with  those  of  the  stapes. 

The  excursions,  both  upon  the  chain  of  ossicles  and 
upon  the  membrane  of  the  round  window,  varied  in  their 
length  with  the  pitch  of  note  produced  by  the  pipe ;  the 
longer  excursion  corresponding  to  the  deeper  note,  as  may 
be  seen  in  the  annexed  tables. 

By  the  use  of  the  sirene,  which  was  fitted  to  a  pipe 
opened  at  its  side  to  accommodate  the  gutta-percha  con- 
necting tube,  excursions  synchronous  with  the  revolu- 
tions of  the  disc  were  produced  upon  the  chain  of 
ossicles  and  the  membrane  of  the  round  windoiv.  These 
could  be  counted  during  the  early  revolutions  of  the 
disc ;  but  as  they  increased  and  the  note  ascended,  the 
excursions  became  lines  diminishing  in  length  with  the 
increasing  rapidity  of  the  revolution. 

During  these  observations  one  preparation  was  found 
4 
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which  did  not  respond  to  the  notes  on  the  pipes  as 
the  previous  ones  had  done.  The  ossicula  auditus  mani- 
fested some  very  slight  vibratory  motions,  but  the  mem- 
brane of  the  round  window  showed  none. 

In  order  to  explain  this  apparently  abnormal  result, 
and  to  find  out  whether  an  increased  or  diminished  laby- 
rinthine pressure  could  have  produced  it,  the  following 
experiments  were  instituted  : — 

3.  Labyrinthine  Pressure. — A  Method  of  its  Artificial 

Production. 

Upon  a  perfect  petrous  bone,  which  failed  to  respond 
to  the  sounds  produced  by  the  already-mentioned  pipes, 
the*  superior  semicircular  canal  was  opened  at  its  sum- 
mit, and  to  this  opening  one  end  of  a  small  glass  tube, 
1  centimetre  long  by  5  mm.  wide,  was  hermetically 
sealed.  The  bone  thus  modified  was  placed  in  water  and 
brought  under  the  air-pump,  in  order  to  remove  any  air 
which  might  have  entered  the  labyrinth.  After  all 
these  manipulations  the  glass  tube,  sealed  to  the  superior 
semicircular  qanal,  was  connected  by  a  gutta-percha  tube, 
of  similar  diameter,  to  a  reservoir  of  water,  consisting  of 
a  funnel  placed  in  a  retort-holder,  and  which  could  be 
elevated  or  depressed  at  will. 

The  pressure  exercised  by  the  water  upon  the  laby- 
rinth could  be  easily  seen  with  the  unaided  eye,  as  the 
varying  height  of  the  funnel  caused  the  column  of  water 
to  press  with  a  greater  or  less  force  upon  the  membrane 
of  the  round  window. 
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With  these  modifications  the  preparation,  which  for- 
merly failed  to  respond  to  the  notes  of  the  organ-pipes, 
was  placed  in  connection  with  the  sources  of  sound,  and 
the  chain  of  bones,  as  well  as  the  membrane  of  the 
round  window,  were  observed  during  the  passage  of  a 
note  to  the  ear. 

The  desired  excursions  now  became  apparent  upon 
the  hitherto  inadequate  preparation,  and  resembled 
those  upon  other  preparations  so  long  as  the  pressure 
was  maintained  at  a  certain  grade  ;  but  when  increased 
or  diminished  beyond  a  given  point,  the  excursions 
ceased  both  upon  the  ossicles  and  the  membrane  of  the 
round  window.  And  this  was  observed  to  be  the  case 
sooner  during  the  occurrence  of  a  hio-h  note  than  of  low 
and  powerful  notes. 

Preparation  Xo.  V,,  in  connection  with  the  pipe  of  140 
vibrations  per  second,  shows  the  result  of  labyrinthine 
pressure  at  and  above  a  desirable  point. 

In  its  unmodified  state  the  pressure  was  insufficient  to 
produce  a  response  to  waves  of  sound  which  acted  upon 
the  membrana  tjmpani. 

The  same  may  be  said  of  Preparation  VL,  with  pipe 
of  630  vibrations  per  second. 

Preparation  VIII.,  with  the  same  pipe,  shows  the 
result  of  increasing  labyrinthine  pressure. 

Preparation  IV.,  with  pipe  of  1,1(30  vibrations  per 
second,  compared  with  its  action  when  connected  with 
pipe  of  50  vibrations  per  second,  shows  the  advantage 
of  low  notes  over  high  notes  in  cases  where  the  intra- 


aural  pressure  is  increased.  However,  a  certain  degree  of 
pressure  within  the  labyrinth  is  necessary  for  the  pro- 
duction of  excursions  upon  the  membrane  of  the  round 
window.  This  is  seen  by  referring  to  Preparations  V., 
VL,  and  VII. ,  in  connection  with  pipe  of  50  vibrations 
per  second.  Also  in  the  case  of  Preparation  V.,  in  con- 
nection with  pipe  of  140  vibrations  per  second. 

The  human  ear,  in  the  living  state,  sometimes  fails  to 
perceive  high  notes,  while  lower  ones  are  distinctly  heard. 

Perhaps  such  phenomena  may  be  explained  by  an  ap- 
plication of  the  results  obtained  in  these  investigations, 
in  which  artificial  intra-aural  pressure  interfered  with 
the  action  of  the  chain  of  ossicles  and  the  membrane  of 
the  round  window,  sooner  in  connection  with  high  notes 
than  with  lower  ones.  Pathological  processes,  with  re- 
sults of  a  purulent,*  serous,  or  hemorrhagic  f  nature, 
have  been  observed,  and  their  injurious  effects  upon  the 
sense  of  hearing  noted. 

In  such  cases  it  may  be  supposed  that  the  increased 
amount  of  fluids  operated  upon  the  labyrinth,  and  inter- 
fered with  the  action  of  the  chain  of  bones  and  the  mem- 
brane of  the  round  window,  just  as  the  artificial  pressure 
in  the  cases  already  tabulated. 

In  addition  to  these  destructive  changes,  which  follow 
acute  local  pathological  processes,  the  perilymph  of  the 

*  See  Moos'  Deafness  in  Meningitis  Cerebrospinalis.  Archives  of  Ophthalmol, 
and  Otol.   Vol.  Li  No.  2.  1870. 

f  Moos'  Four  Cases  of  Gunshot  Wounds  of  the  Ear.  Vol.  II. ,  p.  343,  etc. ,  of 
hese  Archives. ; 
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labyrinth  may  be  subject  to  great  fluctuations  in  its 
amount,  if  the  arachnoidal  sac  and  the  cochlea  are  so 
intimately  connected,  as  experiments  of  F.  E.  Weber* 
seem  to  indicate. 

In  concluding  this  article  I  would  call  attention  to  a 
fact  of  interest  respecting  the  direction  of  a  line  de- 
scribed by  a  vibrating  amylum-point  upon  the  membrane 
of  the  round  window.  It  was  observed  that  such  a  line 
invariably  remained  parallel  to  the  plane  of  the  mem- 
bran  a  tynrpani. 

An  explanation  may  be  found  in  ultimately  discover- 
ing an  unequal  tension  of  the  membrana  tympani  secun- 
daria, dependent  upon  the  manner  of  its  insertion  into 
its  frame. 

The  following  deductions  may  be  drawn  from  the  fore- 
going experiments : — 

1.  The  excursions  of  the  chain  of  ossicles  of  hearing 
bear  a  fixed  relation  to  each  other. 

2.  The  excursions  of  the  ossicles  of  hearing  are  com- 
municated through  the  labyrinthine  fluid  to  the  ineni- 
brane  of  the  round  window. 

3.  The  excursion  of  the  membrane  of  the  round  win- 
dow generally  equals  that  of  the  stapes ;  but  it  may 
equal  that  of  the  membrana  tympani, f  at  the  point  of 
the  manubrium  mallei. 

4.  The  pressure  within  the  labyrinth,  increased  beyond 


*  Monatsschrift  fur  Ohrenheilkunde.    Berlin.    1870.  August, 
f  Compare  Preparation  X.,  normal  condition,  connected  with  pipe  of  140  vi- 
brations per  sec. 
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certain  limits,  causes  cessation  of  the  action  of  the  mem- 
brane of  the  round  window  and  the  chain  of  ossicles  of 
hearing.  This  occurs  sooner  in  connection  with  hio'h 
notes  than  with  the  lower  notes  of  the  scale. 

5.  If  the  labyrinthine  pressure  is  greatly  diminished 
or  totally  removed,  the  chain  of  ossicles  may  continue 
to  vibrate,  but  they  exert  no  influence  upon  the  mem- 
brane of  the  round  window. 

Heidelberg,  October  1st.  1871. 


Tabular  View  of  the  Results  of  the  Experiments. 
A. — Excursions  produced  by  Pipe  of  50   Vibrations  per  Second, 

Preparation  I. 

Excursions  at  the   At  the  point  of  .  .  ,    ,     ,   .        Upon  th^ 

Condition  of  the  point  of  the  long     the  long  pro-         rhp  «tanes  membrane  of 

Preparation.  process  of  the        cess  of  the  '  '   '}  '  the  round 

hammer.  incus.  window. 

Natural  state  0.080  mm.      0.048  mm.  0.032  mm.  0.032  mm. 

Pressure  -rV  atmosphere.  .  .  .0.032  mm.      0.008  mm.  0.008  mm.  0.008  mm. 

"        i  "   0.010  mm.      0.016  mm.  0.008  mm.  0.008  mm. 

Preparation  II. 

Natural  condition  0.064  mm.     0.032  mm.  0.032  mm.  0.032  mm. 

Preparation  IV. 

Natural  condition  0.064  mm.      0.016  mm.  0.016  mm.  0.016  mm. 

Pressure  -/0-  atmosphere.  .  .  .0.048  mm.      0.016  mm.  0.016  mm.  0.016  mm. 

"       tV        "        ...0.032  mm.      0.008  mm.  0.008  mm.  0.008  mm. 

"       f         "   0.016  mm.      0.016  mm.  0.016  mm.  none. 

"       Vo         "   0.032  mm.      0.016  mm.  0.016  mm.  0.016  mm. 

Preparation  V. 

Natural  condition  0.008  mm.      0.004  mm.  0.004  mm. 

Pressure      atmosphere.  .  .  .0.032  mm.      0.016  mm.  0.016  mm.  0.016  mm. 

Preparation  VI. 

Natural  condition  0.016  mm.      0.008  mm.  0.008  mm.  0.008  mm. 

Pressure  -9L0-  atmosphere. ..  .0.064  mm.      0.032  mm.  0.032  mm.  0.032  mm. 

Preparation  VII. 

Natural  condition  0.016  mm.      0.008  mm.  0.008  mm.  0.008  mm. 

Pressure -/o  atmosphere  0.008  mm.      0.002  mm.  0.002  mm.  0.002  mm. 

Preparation  VIII. 

Natural  condition  0.048  mm.      0.032  mm.  0.032  mm.  0.032  mm. 

Pressure  jfo  atmosphere.  . .  .0.032  mm.      0.032  mm.  0.016  mm.  0.016  mm. 

"       J-0-        "   0.016  mm.      0.016  mm.  0.008  mm.  0.008  mm. 
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B. — Excursions  produced  by  the  Pipe  of  140  Vibrations  per  Second. 

Preparation  I. 

Excursions  at  the   At  the  point  of  At  the  head  of        Upon  the 

Condition  op  the           point  of  the  long     the  long  pro  the  stiDes        membrane  of 

Preparation.               process  of  the        cess  of  the  nndemeafch  rouni* 

hammer.               incus.  *  window. 

Natural  condition  0.064  mm.      0.032  mm.  0.032  mm.      0.032  mm. 

Pressure  -2~j  atmosphere.  ..  .0.064  mm.      0.016  mm.  0.016  mm.      0.016  mm. 

u       to        "         ....  0. 032  mm.      0. 008  mm.  ceased.  ceased. 

Preparation  II. 

Natural  condition  0.048  mm.      0.016  mm.  0.016  mm.      0.008  mm. 

Preparation  III. 

Natural  condition  0.080  mm.      0.032  mm.  0.032  mm.      0.016  mm. 

Preparation  IV. 

Natural  condition  0.080  mm.      0.032  mm.  0.024  mm.      0.024  mm. 

Pressure  ->L0-  atmosphere. ..  .0.048  mm.      0.008  mm,  0.008  mm.      0.008  mm. 

"       -fo         "        ....0.032  mm.      ceased.  ceased.  ceased. 

Preparation  V. 

Natural  condition  0.048  mm.      0.  0.  0. 

Pressure  £g  atmosphere  0.032  mm.      0.008  mm.  0.008  mm.      0.008  mm. 

"                  "   0.024  mm.      0.006  mm.  0.006  mm.      0.004  mm. 

Preparation  VI. 

Natural  condition  0.032  mm.      0.016  mm.  0.016  mm.      0.016  mm. 

Pressure -y\r  atmosphere ....  0. 032  mm.      0.016  mm.  0.016  mm.  ceased. 

tjLj        "        ...  .0.016  mm.      0.008  mm.  ceased.  ceased. 

Preparation  VII. 

Natural  condition  0.016  mm.      0.008  mm.  0.008  mm.      0.008  mm. 

Pressure  -9\T  atmosphere ....  0. 032  mm.      0. 008  mm.  0. 008  mm.  ceased. 

Preparation  VIII. 

Natural  condition  0.032  mm.     0.016  mm.  0.016  mm.      0.016  mm. 

Pressure  yV  atmosphere.  .  .  .0.032  mm.      0.008  mm.  0.008  mm. 

'  "       ft        "   0.016  mm.      0.008  mm.  0.004  mm. 

Preparation  IX. 

Natural  condition  0.032  mm.     0.008  mm.  0.008  mm.      0.00S  mm. 

Open  to  the  air  0.080  mm.      0.032  mm.  0.032  mm.      0.004  mm. 

Pressure      atmosphere.  ..  .0.016  mm.      0.005  mm.  0.005  mm. 

"       tV        "   0.008  mm. 

|         "        ....0.005  mm. 

Preparation  X. 

Natural  condition  0.048  mm.      0.016  mm.  0.016  mm.     0.048  mm. 

Open  to  the  air — fluid  in  the 

labyrinth  0.064  mm.     0.032  mm.  0.032  mm.      0.032  mm. 

Open  to  air — no  fluid  in  the 

labyrinth  0.016  mm. 
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C. — Excursions  j^'oduced  by  the  Pipe  of  630 

Preparation  IV. 

Excursions  at  the  At  the  point  of 

Condition  of  the  point  of  the  long  the  long  pro- 

Preparation.  process  of  the        cess  of  the 

hammer.  anvil. 

Natural  condition  0.008  mm.      0.004  mm. 

Pressure  TV  atmosphere. .  .  .0.008  mm.      0.004  mm. 

Preparation  VI. 

Natural  condition  0.  0. 

Pressure  ^  atmosphere.  .  .  .0.008  mm.      0.008  mm. 
"  "   0.004  mm.      0.002  mm. 

Preparation  VII. 

Natural  condition  0.008  mm.      0.004  mm. 

Pressure  -9j  atmosphere.  .  .  .0.048  mm.      0.032  mm. 

Preparation  VIII. 

Natural  condition  0.032  mm.  0.016  mm. 

Pressure  9l0-  atmosphere.  ..  .0.016  mm.  0.016  mm. 

"       aV        "   0.048  mm.  0.016  mm. 

"       -Aj        "        ....0.032  mm.  0.008  mm. 

Preparation  IX. 

Natural  condition  0.016  mm.  0.008  mm. 

Pressure  -fr  atmosphere.  . .  .0.032  mm.  0.008  mm. 
Open  to  air — some  fluid  re- 
maining in  labyrinth  0.080  mm.  0.032  mm. 

Preparation  X. 

Natural  condition  0.032  mm.      0.016  mm. 

Open  to  air  0.064  mm.      0.032  mm. 

Labyrinth  open  and  empty.. 0.032  mm.      0.016  mm. 

~D. — Excursions  produced  by  the  Pipe, of  1,160 

Preparation  IV. 

Excursions  at  the  At  the  point  of 

Condition  of  the          point  of  the  long  the  long  pro- 

Preparation.               process  of  the  cess  of  the 

hammer.  anvil. 

Natural  condition  slight  motion,  none. 

Pressure  ^  atmosphere.  ..  .0.016  mm.      0.008  mm. 
"  "   0.008  mm.      0.004  mm. 

Preparation  VI. 

Natural  condition   ...  .no  motion.  none. 

Pressure  -9Lo  atmosphere.  . .  .0.006  mm.  0.002  mm. 

"       3-L-        "  ■  ■     ...  .0.002  mm.  0.001  mm. 

u       gjjy        "        ...  slight  motion,  none. 

Preparation  VII. 

Natural  condition  0.001  mm.  none. 

Pressure  -Jy  atmosphere.  .  .  .0.008  mm.      0.004  mm. 


Vibrations  per  Second. 


At  the  head  of 
the  stirrup 
underneath. 


Upon  the 
membrane  of 
the  round 
window. 


0.004  mm.      0.004  mm. 


0. 

0. 004  mm. 
0.002  mm. 


0.004  mm. 

0.016  mm.      0.016  mm. 


0.016  mm.      0.016  mm. 


0.016  mm. 
0.008  mm. 


0.008  mm. 
0.004  mm. 

0.016  mm. 


0.016 
0.032 
0.008 


0.008  mm. 
0.004  mm. 


0.032  mm. 
0.032  mm. 


Vibrations  per  Second. 


At  the  head  of 
the  stirrup 
underneath . 


Upon  the 
membrane  of 
the  round 
window. 


none.  none. 
0.008  mm.      0.004  mm. 
0.004  mm.  notpercept'le 


none.  none. 
0.002  mm.      0.002  mm. 
0.001  mm.  not  percept1  le 
none.  none. 


none, 
none. 


none, 
none. 
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Preparation  VIII. 

Excursions  at  the  At  che  point  of 

Condition  of  the  point  of  the  long  the  long  pro- 

Pbepabatiox.  process  of  the       cess  of  the 

hammer.  anvil. 

Natural  condition  0.004  mm.      0.002  mm. 

Pressure  gfc  atmosphere.  .  .  .0.002  mm  none. 

Preparation  IX. 

Natural  condition  0.00S  mm.      0.002  mm. 

Labyrinth  open  to  air   0.004  mm.      0.002  mm. 

Preparation  X. 

Natural  condition.  0.002  mm.      0.001  mm. 

Labvrinth  ooen  to  air  Ail  ceased.  ceased. 


the  .tirrup  fc  r)tmd 

window. 


underneath. 


0.002  mm.  0.002  mm. 

none.  none. 

0.002  mm.  0.002  mm. 

0.002  mm.  none. 


0.001  mm. 
ceased. 


0.001  mm. 
ceased. 
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LIGATION  OF  THE  COMMON  CAROTID  ARTERY,  AFTER  A 
GUN-SHOT  WOUND,  ON  ACCOUNT  OF 
COPIOUS  HEMORRHAGE. 

TINNITUS  AURIUM  AND  DEAFNESS— DIAGNOSIS  OF  THE  POSITION 
OF  THE  BALL  FROM  THE  CONDITION  OF  THE  EAR — 
ACOUSTIC  AND  PHYSIOLOGICAL  REMARKS. 


By  Dk.  OSCAR  WOLF, 

AURAL  SURGEON  IN  FRANKFORT- ON-THE -MAIN. 

Translated  by  Dr.  C.  H.  Burnett,  of  Philadelphia. 


Although  every  case  of  ligation  of  the  common 
carotid  artery  is  of  interest  to  the  physiologist  as  well 
as  to  the  surgeon,  I  consider  the  present  case,  neverthe- 
less, as  especially  worthy  of  mention  in  these  Archives, 
because  it  offers  at  once  many  explanations  of  the  acous- 
tic and  physiological  functions  of  the  middle  and  inner 
ear. 

Post-office  assistant  and  subaltern  officer  G.  was 
severely  wounded  at  Sedan,  on  the  1st  Sept.,  1870. 
The  Chassepot-ball  entered  the  right  cheek  under  the 
zygomatic  arch.  The  track  of  the  ball  ran  almost  hori- 
zontally, and  at  right  angles  to  the  sagittal  plane  of  the 
head,  through  the  superior  maxillary  bone.  It  remained 
impacted  in  the  head  of  the  patient,  and  its  position 
could  not  be  determined.  The  hemorrhage,  at  the  time 
of  the  reception  of  the  wound,  was  moderate,  and  the 
patient  remained  unconscious  for  several  minutes,  but 
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recovered  so  well  after  two  days  had  elapsed  that  he 
was  transported  to  Aix-la-Chapelle,  where  he  arrived  on 
the  7th  Sept.  The  first  stage  of  the  wound  and  its  ap- 
pearance offered  nothing  worthy  of  remark. 

On  the  12th  Sept.,  G.  came  to  Frankfort,  and  entered 
upon  the  duties  of  private  life,  and  as  a  member  of  a 
reserve  corps  was  really  no  longer  under  medical  care. 
As  a  result  of  the  wound,  the  movement  of  the  under 
jaw  was  limited  to  a  separation  of  of  one  row  of  teeth 
from  the  other.  The  sinus  was  almost  closed,  but  dis- 
charged still  a  little  pus.  Upon  the  15th  October,  six 
weeks  after  the  reception  of  the  wound,  while  Gr.  was 
sitting  at  his  beer,  the  first  copious  hemorrhage  through 
the  nose  occurred.  It  lasted  three-quarters  of  an  hour, 
and  stopped  of  its  own  accord. 

On  the  17th  October,  another  hemorrhage  occurred, 
which  ended  in  syncope.  When,  upon  the  20th  Oct., 
another  bleeding  occurred,  Dr.  Getz  was  summoned, 
who  quelled  the  hemorrhage  by  plugging  the  nostrils. 
On  the  25th  and  26th  Oct.,  others  occurred,  which  so 
exhausted  the  patient  that  he  was  brought  in  an  un- 
conscious condition  to  the  hospital  in  the  old  Electoral 
Villa.  Although  the  tampon  applied  to  the  nostrils 
could  not  be  properly  adjusted,  on  account  of  the  im- 
paired motion  of  the  inferior  maxillary  bone,  the  hemor- 
rhage soon  ceased.  The  patient,  however,  was  so  anaemic 
that  it  was  decided,  upon  the  occurrence  of  another 
hemorrhage,  to  immediately  undertake  the  ligation  of 
the  right  common  carotid  artery. 
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The  probe  which  was  introduced  into  the  sinus  of  the 
wound  passed  through  it,  and  came  at  last  into  a  larger 
cavity  (the  naso-pharyngeal  space?),  without  being  able 
to  determine  the  seat  of  the  ball,  which  was  supposed 
to  be  the  cause  of  the  hemorrhages. 

Upon  the  6th  of  November,  at  the  occurrence  of 
another  hemorrhage,  Dr.  Getz  proceeded  immediately 
to  ligate  the  common  carotid  artery  upon  the  right 
side.  The  superficial  incision  was  nine  centimetres  long, 
and  ran  upwards  and  to  the  right,  from  the  centre  of 
the  superior  border  of  the  sternum  towards  the  anterior 
edore  of  the  sterno-cleidomastoid  muscle.  The  vein  was 
quite  rapidly  isolated,  and  the  entire  operation  com- 
pleted in  fifteen  minutes.    The  epistaxis  ceased  instantly. 

Since,  on  account  of  the  weakness  of  the  patient,  the 
operation  was  performed  without  the  use  of  an  anaesthe- 
tic, he  was  able,  immediately  after  the  ligation  was  com- 
pleted, to  give  me  a  distinct  and  perfect  account  of  his 
subjective  sensations  in  each  moment  of  its  performance, 
and  I  shall  discuss  these  further  on,  under  the  head  of 
physiological  observations. 

The  course  of  the  wound  caused  by  the  operation 
was  very  favorable,  and  the  reaction  very  slight.  The 
ligature  fell  upon  the  eighth  day ;  no  more  hemorrhages 
occurred,  the  patient  grew  stronger  each  day,  and  by 
the  beginning  of  February  the  incision  upon  the  throat 
had  cicatrized.  The  most  important  disturbance  of 
which  Gr.  complained  was  an  intense  and  annoying  hum- 
ming in  the  ear,  connected  with  deafness.    This  was 
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not  in  connection  with  the  right  side,  upon  which  the 
ligation  of  the  carotid  had  been  performed,  but  in  the 
left  ear.  Upon  a  closer  questioning  of  the  patient,  I 
found,  however,  that  this  humming  in  his  ear  and  the 
deafness  had  in  no  way  been  due  to  the  ligation  of  the 
carotid,  but  had  been  present  since  the  reception  of  the 
wound  at  Sedan ;  that  it  had  in  the  first  few  days  subse- 
quent to  the  wound  considerably  increased,  and  had  con- 
tinued, without  intermission,  both  day  and  night.  The 
description  which  the  patient  gave  me  of  these  sub- 
jective sounds  was  important  and  interesting.  He  dis- 
tinguished a  humming  and  buzzing  composed  of  a  num- 
ber of  notes  lying  very  close  to  each  other  in  the  scale,  as 
well  as  a  blowing  noise  synchronous  with  the  pulse. 
The  latter  considerably  increased  immediately  after  the 
ligation  of  the  carotid.  Before  he  was  wounded,  G.  ex- 
perienced nothing  abnormal  in  his  ears,  and  at  the 
present  time  the  right  ear  is  entirely  normal  in  all  its 
functions.  The  testing  of  the  hearing  distance  with  the 
tuning-forks  C°  and  A'  gives  the  following  results : 

AVhen  heard  through  the  medium  of  the  external 
auditory  meatus,  the  notes  of  both  forks  were  perceived 
normally  by  the  right  ear,  but  by  the  left  ear  one-fifth 
higher.  When  placed  upon  the  head,  the  notes  of  the 
tuning-forks  were  heard  by  the  left  ear,  considerably 
increased  in  intensity,  but  not  any  higher  in  pitch. 

The  left  ear  is  impaired  in  ability  to  hear  speech  and 
the  watch.    The  ticking  of  the  watch  is  not  heard  at  all ; 


62 


loudly  spoken  sentences  are  heard  only  at  the  distance 
of  12',  and  whispering  only  within  \'  of  the  ear. 

Upon  inspection,  the  left  membrana  tympani  presents 
the  characteristic  picture  which  one  generally  finds 
where  the  tuba  Eustachii  has  been  closed  for  some  time.* 

The  membrane  itself  was  bright  but  reddishly  translu- 
cent, probably  from  the  great  hyperemia  of  the  mucous 
membrane  of  the  tympanum.  I  now  introduced  a  hard 
rubber  catheter  into  the  left  inferior  nostril,  found  readi- 
ly the  pharyngeal  opening  of  the  tuba,  and  felt  distinctly 
its  prominent  mouth.  The  catheter  lay  well  and  firmly 
in  the  tuba ;  but  when  I  forced  air  into  it  none  passed 
into  the  tympanum;  on  the  contrary,  I  heard  the  air 
stream  back  into  the  naso-pharyngeal  space.  The  posi- 
tion of  the  membrana  tympani  remained  drawn  in  as 
before.  A  probe  introduced  through  the  catheter  struck 
upon  a  firm  and  resisting  body  in  the  middle  of  the  tuba. 
The  examinations,  which  were  repeated  upon  several  fol- 
lowing days,  gave  constantly  the  same  results, — it  was 
impossible  to  force  air  into  the  cavity  of  the  tympanum. 
The  middle  portion  of  the  left  Eustachian  tube  was  com- 
pletely closed. 

*  Since,  as  is  well  known,  the  air  within  the  cavity  of  the  tympannm,  in  a 
normal  condition  of  the  Eustachian  tube,  is  renewed  at  each  act  of  swallowing, 
it  is  evident  that  this  renewal  cannot  take  place  if  the  tube  is  hermetically 
closed.  In  such  instances,  within  the  tympanum,  which  is  now  shut  off  from 
the  outer  atmosphere,  the  small  amount  of  air  is  soon  absorbed,  a  partial  vacu- 
um formed,  and  the  outer  air  presses  the  membrana  tympani  inwards.  Hence 
the  handle  of  the  hammer  appears  shortened,  the  short  process  more  promi- 
nent, and  the  pyramid  of  light  broken. 
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From  all  these  facts  taken  together,  I  could  with  great 
certainty  suppose  that  the  ball  was  firmly  impacted  in 
the  region  of  the  left  Eustachian  tube,  and  had  completely 
closed  its  passage.  The  direction  of  the  track  of  the 
ball  corresponded  also  with  this  supposition.  After  this 
diagnosis  it  was  resolved,  at  a  meeting  of  the  "  Surgical 
Society,"  "  to  desist  from  all  further  attempts  to  extract 
the  ball." 

On  the  3d  March,  six  months  after  G.  had  been 
wounded,  I  performed  paracentesis  of  the  left  membrana 
tympani,  in  order  that  the  entrance  of  the  outer  air  might 
restore  the  equilibrium  in  the  sound-conducting  apparatus, 
and  hence  the  intra-aural  pressure  be  diminished.  I 
made  a  cruciform  incision  in  the  posterior  inferior  qua- 
drant of  the  membrane,  which  was  followed  by  a  drop  of 
blood  and  very  slight  pain.  The  instantaneous  result  of 
the  operation  was  very  striking;  for  the  change  in  the 
curve  of  the  membrane  was  distinctly  visible,  the  short 
process  of  the  hammer  became  less  prominent,  the  two 
folds  above  it  became  smooth,  and  the  handle  of  the  ham- 
mer appeared  to  stand  more  vertically.  The  improve- 
ment in  the  hearing  was  very  striking. 

Previously  the  patient  could  not  hear  the  ticking  of 
the  watch  when  placed  upon  the  auricle,  loudly  spoken 
words  only  within  10',  whispering  only  within  half  a 
foot.  Eighteen  minutes  after  the  operation  he  heard 
whispering  at  a  distance  of  15',  and  the  ticking  of  a 
watch  at  3".  I  now  catheterized  again  the  left  Eusta- 
chian tube ;  but,  as  might  have  been  supposed,  no  air  came 
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from  the  tympanum,  and  yet  had  any  air  issued  from 
the  tympanum  its  hissing  noise  might  have  been  all  the 
more  distinctly  heard  through  the  perforation. 

By  the  next  day  the  hearing  had  still  improved,  and 
whispering  was  heard  at  28',  the  ticking  of  the  watch  at 
4" — from  the  ear.  The  pulsating  noise  in  the  ear  still 
continued,  but  had  become  weaker,  and  the  general  hum- 
ming had  entirely  ceased.  Eighteen  days  later  I  saw 
the  patient  again ;  his  left  membrana  tympani  was  again 
drawn  inwards,  just  as  it  was  before  the  paracentesis,  and 
the  perforation  had  healed.  The  hearing  distance  has 
receded  to  the  limits  it  possessed  before  the  paracentesis, 
and  showed  for  the  ticking  of  the  watch  1",  and  for 
whispering  6'.  The  general  humming  noise,  together 
with  the  pulsating  noise,  had  returned  in  all  their  previ- 
ous intensity.  For  the  relief  of  the  patient  I  undertook 
a  second  time  to  perform  paracentesis  of  the  membrana 
tympani,  making  a  much  larger  incision  than  in  the  first 
instance.  Again  the  instantaneous  improvement  in  the 
hearing  distance  and  cessation  of  old  humming  sounds 
occurred.  However,  quite  a  painful  inflammation  of  the 
tympanic  membrane  occurred,  accompanied  by  inflam- 
mation of  the  bony  portion  of  the  external  auditory 
canal.  And  after  these  had  disappeared  the  incision  in 
the  membrana  tympani  had  again  healed. 

At  the  present  date,  nine  months  after  the  injury,  the 
condition  remains  the  same ;  the  humming  as  well  as  the 
pulsating  noise  have  remained  constant,  but  the  hearing 
distance  is  better  than  it  was  before  the  first  paracente- 
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sis.  The  condition  of  the  left  tuba  is  unaltered ;  G.  per- 
ceives another  annoyance  from  the  presence  of  the  ball 
and  pursues  his  business  undisturbed.  His  general  con- 
dition is  goody  and  only  during  some  of  the  warm  and 
sultry  days  of  summer  has  he  experienced  pain  in  the 
region  of  the  occipital  bone,  accompanied  by  a  sensation 
of  fulness  in  the  head.  I  now  determined  to  desist  from 
all  other  attempts  to  maintain  a  constant  opening  in  the 
membrana  tympani,  and  that  for  the  following  reasons  : 
On  the  supposition  that  it  would  be  possible  to  keep  the 
perforation  open  in  the  membrana  tympani,  it  could 
only  be  accomplished  by  the  excision  of  almost  a  quarter 
of  the  membrane.  In  every  probability  an  inflammation 
of  the  tympanum  would  have  followed  such  an  opera- 
tion, and  as  it  would  have  been  impossible  to  properly 
•cleanse  the  middle  ear,  from  the  purulent  matter,  I  was 
unwilling  to  expose  one  who  had  just  recovered  from  an 
operation  for  ligation  of  the  carotid  artery  to  the  dangers 
of  purulent  inflammation  and  pyaemia. 

Physiological  Remarks. 

The  case  which  has  just  been  described  shows : 
1.)  That  the  common  carotid  artery  can  be  ligated 
without,  in  any  important  way,  interfering  with  the 
functions  of  the  central  nervous  system.  During  the 
operation  G.  was  entirely  conscious,  perceived  no  pain 
in  his  head ;  his  mind  has  been  in  no  way  affected,  and 
he  has  been  entirely  able  to  fulfil  his  duties  in  the  post- 
office  department.  At  no  time  have  symptoms  of  para- 
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lysis  presented  themselves.  As  has  already  been  stated, 
only  on  some  of  the  warm  and  sultry  summer  days  has 
he  experienced  palpitation  of  the  heart,  fulness  in  the 
head,  and  pain  in  the  region  of  the  occipital  bone.  The 
ligation  of  the  common  carotid  artery  on  the  right  side, 
and  the  consequent  instantaneous  interruption  of  the  cir- 
culation in  the  petrous  bone  and  the  large  arteries  in  its 
neighborhood,  had  in  no  way  exerted  any  influence,  either 
upon  the  functions  of  the  right  ear,  nor  had  produced  in 
it  any  subjective  sensations ;  for  G.  perceived  nothing 
different  in  the  right  ear,  after  the  ligation,  i.  <?.,  his  right 
ear  remained  both  subjectively  and  objectively  unchanged 
by  the  results  of  the  ligation. 

2.)  Hemorrhages,  occurring  so  late  after  the  reception 
of  a  gunshot  wound  and  when  the  sinus  has  almost  heal- 
ed, and  yet  not  caused  by  the  unremoved  projectile,  are 
rare,  and  their  causes  are  most  difficult  to  discover.  We 
now  know  that  the  ball  is  impacted  firmly  in  the  left  tuba, 
but  the  hemorrhage  ceased  immediately  after  the  liga- 
tion of  the  right  common  carotid  artery ;  hence  the  bullet 
could  not  have  been  the  direct  cause  of  the  hemorrhage. 

The  explanation  of  this  I  accidentally  discovered.  One 
day  G.  told  me,  just  before  the  first  hemorrhage,  six 
weeks  after  the  reception  of  the  wound,  he  heard  "  a 
crack  "  in  his  right  upper  jaw ;  and  some  time  after  that 
the  sinus,  which  had  almost  healed,  opened,  discharging 
several  splinters  of  bone,  among  which  was  a  very  sharp 
one.    The  loosening  and  discharge  of  this  sharp  piece  of 
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bone,  which  had  severed  one  of  the  larger  arteries,  was 
reallv  the  cause  of  the  hemorrhage. 

Acoustic  and  Physiological  Observations. 

This  case  offers  many  interesting  explanations  and 
su°*o-estions,  both  for  the  theories  of  the  conduction  of 
sound  and  the  subjective  perception  of  sound,  as  well 
as  for  intra-aural  pressure. 

1.)  At  that  point  where  I  alluded  to  the  tests  with 
the  tuning-forks,  we  noticed  that  the  notes  of  both  the 
forks  C°  and  A  appeared  one-fifth  higher  when  heard 
by  the  left  ear  than  when  heard  by  the  normal  right  ear 
of  the  patient. 

This  observation  was  made  by  the  patient  himself 
without  any  suggestion  on  my  part ;  and  he  sang  quite 
correctly  the  fifth  of  the  two  forks  as  I  placed  them,  one 
after  another,  to  his  ear.  In  my  Acoustic  Physiological 
and  Pathological  Studies  *  I  have  proven  by  example 
how  we  may  explain  this  manifestation.  Notes,  when 
passing  through  a  membrane,  become  higher  in  pitch,  if 
the  tension  of  the  membrane  is  increased. 

I  have  already  shown  that,  in  the  case  of  our  patient, 
the  membrana  tympani  is  in  an  abnormally  increased 
degree  of  tension ;  and  I  here  add  another  example  by 
way  of  further  illustration.  A  teacher  in  B.  consulted 
me  a  few  weeks  ago  especially,  because  he  was  tempora- 
rily unable  to  tune  his  violin  with  the  fork  A'.  I  found 
his  left  ear,  in  consequence  of  a  severe  illness  in  child - 

*  Sprache  und  Ohr,  1871,  page  196. 
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hood,  quite  deaf ;  the  right  niembrana  tympani  was 
drawn  strongly  inwards  and  abnormally  stretched,  while 
in  the  anteroinferior  quadrant  I  discovered  a  deeply- 
sunken  atrophic  spot ;  the  tuba  was  filled  up  in  conse- 
quence of  an  acute  attack  of  naso-pharyngeal  catarrh. 
The  patient  heard  the  note  of  my  tuning-fork  A'  a  third 
higher ;  and  in  addition,  the  general  hearing  distance  of 
the  right  ear  was  considerably  reduced  for  speech  and 
the  watch. 

After  opening  the  tuba  by  means  of  the  air-douche 
and  equalization  of  the  atmospheric  pressure  within  the 
tympanum,  and  reduction  of  the  tension  of  the  mem- 
brana tympani,  the  patient  heard  both  sjDeech  and  watch 
&t  almost  the  normal  distance.  The  note  of  the  tuning- 
fork  A'  appeared  to  him  quite  plain,  and  he  was  able 
once  more  to  correctly  tune  his  violin.  From  time  to 
time  this  disturbance  returns,  but  the  hearing  is  always 
restored  by  the  use  of  the  air-douche. 

2.)  Since  it  is  impossible  to  give,  at  this  point,  a  com- 
plete treatise  upon  the  theories  of  intra-aural  pressure 
and  subjective  perception  of  sound,  I  must  confine  myself 
to  the  consideration  of  a  few  points,  which  jDerhaps  will 
help  to  simplify  the  conrprehension  of  this  difficult  por- 
tion of  physiological  acoustics.  In  my  book,*  already 
alluded  to,  I  have  discussed  the  various  grades  of  intra- 
aural  pressure,  in  so  far  as  they  are  influenced  by  the 
stapes. 

In  order  that  the  sound-perceiving  apparatus  may  nor- 

*  L.  c,  page  226, 
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mally  receive  the  waves  of  sound  brought  to  it  through 
the  chain  of  ossicles  and  the  oval  window,  it  is  necessary  ^ 
that  the  labyrinthine  fluid,  viz.,  the  fluid  which  sur- 
rounds the  terminal  expansion  of  the  acoustic  nerve 
should  place  the  individual  nerve-fibres  in  a  certain  con- 
dition of  excitement,  by  means  of  a  varying  pressure. 
If  this  pressure,  exercised  by  the  labyrinthine  fluid,  be- 
comes at  any  time  abnormally  increased,  we  find  that 
hyperesthesias  of  the  fibres  of  the  acoustic  nerve  ensue, 
and  reflex  symptoms  in  the  form  of  subjective  sounds 
occur,  which  have  been,  until  the  present  time,  impro- 
perly termed  "humming."  (Sausen.) 

Intra-aural  pressure  can  be  increased  abnormally. 

a.  )  When  the  membrana  tympani  and  the  chain  of 
ossicles  are  pressed  too  forcibly  inward,  and  thereby  the 
base  of  the  stirrup  made  to  force  the  oval  window  too 
strongly  inward. 

b.  )  When  exudations  which  have  formed  in  the 
tympanum,  cover  both  the  windows  of  the  labyrinth  and 
press  them  inwards. 

c.  )  When  extravasations  or  new  formations  (for  ex- 
ample osteophytic  growths)  arise  which  compromise 
the  labyrinthine  fluid. 

d.  )  And  when  the  arterial  pressure  of  the  entire  body, 
and  with  it  that  of  the  intra-aural  vessels,  is  abnormally 
augmented,  so  that  at  every  systole  the  labyrinthine  wa- 
ter is  more  powerfully  compressed — for  example,  in  the 
event  of  very  great  physical  exertion,  hypertrophy  and 
valvular  disease  of  the  heart. 
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The  effects  of  abnormally  increased  intra-aural  pres- 
sure upon  the  central  nervous  system,  which  manifest 
themselves  by  vertigo,  headache,  especially  frontal  head- 
ache, nausea,  and  vomiting,  are  so  well  known  that  I 
may  pass  over  them,  alluding  especially  to  only  one  re- 
flex symptom,  the  so-called  "  humming."  (Sausen.) 

The  case  before  us  furnishes  an  instructive  example  of 
the  analysis  of  subjective  sounds  in  the  ear,  and  every 
aural  surgeon  should  in  the  future  examine  a  patient, 
who  complains  of  unpleasant  noises  in  the  ear,  very  care- 
fully, respecting  their  acoustic  character,  viz. :  their 
Pitch,  Intensity,  Duration,  and  Intermission.  In  that 
event  we  shall  not  only  arrive  sooner  at  a  differential 
diagnosis,  between  affections  of  the  middle  ear  and  lab- 
yrinth, but  also  determine  the  nature  and  extent  of  the 
different  affections  of  the  labyrinth,  especially  in  our 
day,  when  the  love  and  knowledge  of  music,  even  among 
the  less  educated,  are  wide-spread.  Our  patient,  Gr.,  per- 
ceived distinctly  two  kinds  of  sound — a  deep,  constant 
and  general  roaring,  and  a  noise  synchronous  with  the 
pulse,  of  a  blowing  and  intermittent  nature,  which  I 
shall,  for  sake  of  brevity,  denominate  "pulse  noise." 
(Pulsgerausch.)  The  former  is  the  result  of  the  gener- 
ally and  abnormally  increased  pressure  upon  the  fluid  of 
the  labyrinth,  whereby  many  of  the  fibres  of  the  acous- 
tic nerve,  which  lie  very  near  together  in  the  scale  in 
respect  to  their  pitch,  and  which  are  similarly  and  simul- 
taneously irritated,  respond  to  a  number  of  notes  occur- 
ring at  the  same  moment,  and  lying  very  close  together 
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in  the  scale,  and  therefore  not  more  accurately  definable  ; 
the  whole  thus  representing  a  dull  volume  of  sound.* 

This  sensation  of  sound  in  the  patient  was  due  to  the 
continued  closure  of  tuba,  and  the  excessive  inward  pres- 
sure of  the  chain  of  ossicles. 

It  ceased  from  that  moment,  when,  after  the  paracen- 
tesis of  the  membrana  tympani,  the  air  entered  the  tym- 
panum, the  chain  of  ossicles  receded  and  removed  the 
pressure  from  the  water  of  the  labyrinth ;  of  course,  it 
must  return  as  soon  as  the  perforation  is  healed,  and,  on 
account  of  the  exclusion  of  the  outer  atmosphere,  the 
chain  of  ossicles  again  presses  the  oval  window  firmly 
inwards. 

The  "  pulse  noise "  increased  considerably  after  the 
ligation  of  the  right  carotid  artery,  because  thereby  the 
arterial  pressure  in  the  carotid  of  the  other  half  of  the 
body,  after  the  operation,  was  quite  abnormally  increased. 
The  paracentesis  of  the  membrana  tympani  removed,  'tis 
true,  temporarily,  one  of  the  causes  of  this  noise — the 
abnormal  intra-aural  pressure  exerted  through  the  oval 
window — but  the  other  cause,  the  abnormally  increased 
pressure  of  blood  after  the  ligation  of  the  carotid,  re- 
mained. 

Consequently  the  "  pulse  noise  "  was  weakened  after 
the  paracentesis,  but  did  not  entirely  disappear.  The 
"  pulse  noise  "  is  the  result  chiefly  of  increased  intra- 
aural  "  blood  pressure  "  (Blutdruck)  ;  in  a  less  degree  it 

*  Compare  the  definition  of  noises  (Geriiusche)  in  my  already  mentioned 
book. 
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may  be  due  to  increased  pressure  on  the  labyrinth  fluid, 
and  need  not  necessarily  be  accompanied  by  any  other  sen- 
sations of  sound.  It  often  occurs  in  those  of  perfect  hear- 
ing, and  lasts  sometimes  for  years,  without  any  ground 
for  supposing  that  a  disease  of  the  ear  is  present.  We 
do  not  hear,  as  is  well  known,  under  ordinary  circum- 
stances, the  tones  of  the  larger  vessels,  which  are  found 
in  and  about  the  petrous  bone  ;  but  we  may  perceive 
them  artificially,  and  that  by  simply  altering  the  reso- 
nance in  the  inner  ear  and  the  flow  of  sound  from  the  ear. 

If,  for  example,  I  lie  down,  placing  my  ear  upon  the 
pillow,  I  hear  no  arterial  sound,  but  if  I  close  my  auricle 
upon  the  ext.  auditory  meatus,  by  which  I  alter  the  re- 
sonance of  my  ear,  and  at  the  same  time  give  my  head  a 
certain  position,  I  instantly  hear  the  arterial  sounds, 
which  probably  depend  upon  the  pulsation  of  the  caro- 
tid. The  explanations  of  Mach  and  Politzer  have,  'tis 
true,  been  greatly  attacked,  but  it  seems  to  me  that  the 
truth  lies  in  a  middle  point,  and  that  various  causes,  viz., 
altered  conditions  of  resonance,  increased  intra-aural 
pressure,  and  diminished  escape  of  sound,  together,  or 
each  alone,  may  so  operate,  that  notes  or  tones  which 
occur  in  or  upon  our  heads  (as,  for  example,  when  tun- 
ing-forks are  placed  upon  the  head),  in  the  above  men- 
tioned instances,  are  heard  better  by  the  affected  ear. 
Heretofore  we  have  endeavored  to  elucidate  especially 
the  origin  and  character  of  two  kinds  of  sound  sensations, 
the  "  general  dull  roaring  "  and  the  "  pulse  noise."  There 
remain  a  few  words  to  be  added  concerning  the  kinds 
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of  sound  sensations  which  generally  occur  without  symp- 
toms of  increased  pressure  in  the  labyrinth  water.  These 
are  : 

Singing,  Seething,  Hissing,  Ringing,  and  Whizzing. 
Hissing  corresponds,  when  objectively  produced,  to  a 
small  number  of  very  high  notes,  lying  very  near  to 
each  other  in  the  scale,  and  therefore  unharmonic.  We 
find  these  in  the  sibilant  S.  Seething  or  simmering  are 
produced  by  the  passage  of  air-bubbles  through  hot  wa- 
ter just  before  it  boils.  It  represents  also  a  certain  num- 
ber of  high  notes,  and  in  the  diseased  auditory  apparatus 
corresponds  to  an  isolated  irritation  or  hyperesthesia  of 
affected  and  neighboring  fibres  of  Corti. 

Ringing,  or  the  sound  of  bells  or  of  pipes,  is  rather 
the  term  for  non-composites  or  simple  tones,  as,  for  in- 
stance, those  of  the  flute.  It  shows  that  single  fibres 
are  affected,  and  may  occur  as  a  consonating  or  resonat- 
ing sound,  whenever  the  corresponding  notes  are  pro- 
duced, objectively,  in  the  proximity  of  the  affected  in- 
dividual. 

3.)  How  long  an  abnormally  increased  intra-aural 
pressure  can  exist,  without  causing  the  auditory  nerve 
to  pass  from  a  stage  of  hyperesthesia  to  one  of  anaes- 
thesia and  paralysis,  is,  in  some  degree,  demonstrated 
by  the  present  case  of  closure  of  the  tuba  eustachii. 
The  tuba  of  the  patient  G.  had  been  hermetically  closed 
for  six  months,  without  the  occurrence  of  any  organic 
disturbance  in  the  sound-conducting  or  sound-perceiving 
apparatus ;  for,  that  the  disturbances  which  have  so  far 
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arisen  from  the  closure  of  the  tuba,  i.  e.,  diminution  of 
the  hearing  distance  and  perception  of  sound,  are  purely 
functional,  is  manifest  from  the  result  of  the  first  para- 
centesis of  the  membrana  tympani,  after  which  the  hear- 
ing distance  almost  reached  the  normal  standard,  and 
the  "  humming  "  ceased.  It  therefore  appears  to  me,  in 
this  case,  that  if  the  ball  could  have  been  removed,  and 
the  tuba  again  opened,  the  relaxation  of  the  membrana 
tympani  would  have  gradually  disappeared,  and  the  left 
ear  again  made  normal. 

If,  in  general,  we  have  reason  to  conclude,  from  the 
nature  of  the  subjective  sensations  already  described, 
that  only  single  fibres  of  Corti  are  affected,  and  not  that 
the  entire  terminal  expansion  of  the  auditory  nerve  has 
first  been  in  a  state  of  hyperesthesia,  resulting  in  ultimate 
anaesthesia,  we  shall  find,  by  testing  the  hearing  in  such 
cases  with  tuning-forks  and  the  human  voice,  that  de- 
ficiencies* in  the  perception  of  certain  tones  or  entire 
series  of  notes  exist,  just  as  diseases  of  the  posterior  por- 
tion of  the  eye  are  accompanied  by  deficiencies  in  the 
field  of  vision.  In  conclusion,  we  will  glance  at  the 
perception  of  sounds  which  may  arise  in  the  tympanum, 
and  which  therefore  cannot  be  termed  "subjective," 
because  they  are  produced  by  real,  objectively  excited 
undulations.  We  do  not  perceive,  as  a  rule,  the  noises 
caused  by  the  entrance  of  air  into  the  tympanum  at  the 
act  of  swallowing  (muscular  noises),  or  at  least  we  do 
not  notice  them ;  upon  pressing  air  into  the  tympanum, 

*  Tonliicken. 
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by  the  act  of  blowing  the  nose,  or  by  the  Valsalvian 
method,  we  do  notice  a  "  cracking  "  or  "  crackling  "  noise. 

If  serous  fluid  has  collected  in  the  tympanum,  in  ab- 
normal amount,  the  passage  of  air  through  this  produces 
a  "gurgling,"  with  a  somewhat  metallic  timbre,  similar 
to  that  produced  by  pouring  fluid  from  a  bottle.  If 
the  membrana  tympani  is  perforated,  a  hissing  sound  is 
produced  when  the  patient  presses  air  through  the  tym- 
panum. All  of  these  sensations  are  transitory  and  un- 
annoying ;  far  more  disagreeable  are  the  muscular  noises 
which  depend  upon  the  rapid  and  involuntary  contrac- 
tions of  the.  tensor  tympani,  often  lasting  day  and  night, 
and  characterized  as  a  "lapping"  or  "snapping."  I 
have  seen  three  cases  of  this  unusual  condition  (clonic 
spasm  of  the  tensor  tympani  muscle),  and  I  could  dis- 
tinctly see  the  increased  tension  of  the  membrana  tym- 
pani, which  was  produced  at  each  contraction  of  the 
muscle.  It  is  well  known  that  some  persons  can  pro- 
duce, at  will,  these  contractions  of  the  muscle  with  the 
attendant  noises,  and  Schwartze,  Lucae,  and  Politzer* 
have  given  a  thorough  explanation  of  several  cases. 

*  See  Archiv  fur  Ohrenheilkunde,  B.  II.  1,  page  4.  ;  B.  III.  2,  page  201, 
etc.  ;  B.  IV.  1,  page  191,  etc. 
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SIXTEEN  CASES  OF  AURAL  DISEASE  CAUSED  BY  THE  USE 
OF  THE  NASAL  DOUCHE. 

By  D.  B.  St.  JOHN  ROOSA,  M.D., 

Clinical  Professor  of  Diseases  of  the  Eye  and  Ear  in  the  University  of  the  City  of 

New  York. 


In  the  first  number  of  these  Archives*  I  reported  "  a 
case  of  pyaemia  from  suppurative  inflammation  of  the 
cavity  of  the  tympanum,  induced  by  the  use  of  the  nasal 
douche."  My  statements  and  conclusions  in  this  case 
have  been  subjected  to  some  criticism  on  the  one  hand, 
while  on  the  other,  my  views  as  to  the  dangers  from  the 
employment  of  the  appliance  in  question  have  been  de- 
fended and  reasserted.  The  latest  criticism  that  I  have 
seen  is  contained  in  the  article,  by  my  friend  Professor 
JSlsberg,  which  appeared  in  the  last  number  of  this  peri- 
odical, f  In  summing  up  the  cases  of  aural  disease  that 
have  been  caused  by  the  use  of  Weber's  mode  of  cleansing 
the  nasal  passages,  Dr.  Elsberg  remarks  that  "  if  it  be 
deemed  necessary  to  analyze  the  cases  of  accident  pub- 
lished, it  may  be  seen  that  Roosa's  case  is  uncertain." 
Unfortunately  Dr.  Elsberg  has  failed  to  give  the  analysis 

*  Vol.  I.  No.  1,  p.  359.  t  VoL  II.,  p.  77. 
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which  led  him  to  this  conclusion,  and  I  therefore  feel 
bound  to  give  my  own,  which,  it  is   believed,  ren- 
ders it  anything  but  an  uncertain  case,  whatever  it  may 
have  seemed  before.    Before  doing  so  I  must  confess 
my  surprise  at  so  vague  a  criticism  upon  the  report  of  a 
case  which  has  excited  considerable  attention,  and  which 
is  deemed  of  sufficient  importance  to  demand  counter- 
evidence.    It  may  be  supposed,  however,  that  the  eti- 
ology has  not  been  made  sufficiently  clear  to  my  friend. 
I  will  therefore  present  some  details  in  regard  to  this 
case,  and  at  the  same  time  take  the  opportunity  afforded 
me  of  presenting  some  new  cases,  which  have  more  fully 
grown  on  my  belief  that  the  nasal  douche  is  an  appliance 
which  is  quite  often  the  cause  of  severe  and  dangerous 
aural  disease,  even  when  properly  employed. 

My  answer  to  a  criticism*  of  a  similar  nature  to  that 
made  by  Dr.  Elsberg,  that  is,  doubts  as  to  whether  the 
douche  actually  caused  the  aural  inflammation,  appeared 
in  the  Monatsschrift  f iir  Ohrenheilkunde,f  and  I  will  re- 
produce the  essential  parts  of  that  answer  here,  inasmuch  as 
it  does  not  seem  to  have  been  generally  read  in  this  coun- 
try.   The  patient  in  question,  whose  case  is  considered 
uncertain,  was  advised  to  use  the  douche  by  a  physician 
(not  by  Dr.  Jenkins,  however,  who  sent  him  to  me),  for 
a  nasal  catarrh.    It  was  used  with  all  the  precautions 
upon  which  Dr.  Elsberg  lays  stress,  except  the  one  of 
holding  the  tongue  out  of  the  mouth  with  the  hand. 

*  No.  12,  1869.  f  No.  4,  1870. 
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These  precautions  liave  been  well  regarded  by  the  pro- 
fession ever  since  Dr.  Thndichnm  brought  Weber's  ap- 
paratus to  our  notice,  and  there  is  nothing  new  in  dwell- 
ing on  such  points  as  those  so  ostentatiously  made  to  phy- 
sicians who  have  seen  aural  disease  caused  by  the  douche, 
to  wit :  that  the  water  should  be  warm  and  salted,  the 
power  of  the  steam  slight  at  first,  and  so  on.  I  used 
the  douche  for  some  months  on  my  patients,  observing  all 
these  precautions,  until  I  saw  a  perforation  of  the  mem- 
brana  tympani  occur,  when  I  desisted  and  advised  others 
to  do  the  same.* 

But  to  return  to  our  patient.  In  a  note  to  me  he  states 
that  he  always  had  an  unpleasant  sensation  in  the  ears 
when  the  douche  was  used,  but  he  persisted  in  it  until,  each 
day  finding  his  hearing,  which  had  hitherto  been  good, 
more  and  more  impaired,  and  at  last  having  a  decided  ear- 
ache, he  went  to  Dr.  Jenkins,  who  advised  him  to  abandon 
the  use  of  the  douche  and  to  consult  me  about  his  ears. 
I  found  the  gentleman  suffering  from  acute  aural  catarrh, 
as  I  have  before  stated.  He  was  promptly  relieved  by 
the  use  of  leeches,  and  so  on.  I  then  undertook  the  care 
of  his  catarrh,  and  he  was  getting  on  slowly,  when  one 
day,  on  a  visit  to  the  medical  friend  who  had  prescribed 
the  douche,  he  again  tried  a  warm  solution  of  carbolated 
water,  with  a  moderate  degree  of  pressure.  He  again  had 
the  unpleasant  sensations  in  his  ears ;  these  increased, 
and  when  I  was  called  to  him,  thirty-six  hours  after,  he 
had  acute  inflammation  of  each  middle  ear :  on  one  side 

*  Troltsch  on  the  Ear  ;  English  translation.    2d  Edition,  p.  369. 
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the  mastoid  cells  were  dangerously  involved ;  on  the  other, 
suppuration  of  the  druni-nienibrane  occurred.  I  think 
the  etiology  is  here  sufficiently  plain,  inasmuch  as  the 
patient  never  had  any  aural  symptoms  until  the  douche 
was  used.  I  do  not  go  into  the  question  as  to  whether 
this  patient  really  had  pyaemia  or  not,  this  doubt  having 
been  sufficiently  met  in  my  previous  answer  ;  and  as  it  has 
no  importance  with  reference  to  the  subject  now  under 
discussion,  I  beg  to  refer  any  who  may  wish  to  learn 
more  of  that  point  to  these  Archives  and  to  the  Monats- 
schrift,  I.  c.  The  only  point  that  can  be  at  all  "  uncer- 
tain "  is,  as  to  whether  the  douche  was  properly  employed. 
We  shall  find,  however,  I  think,  that  authorities  differ 
very  much  as  to  what  is  proper  employment.  The  cases 
which  are  about  to  be  added  to  this  original  one,  can 
scarcely  be  subjected  to  that  criticism  even.  Their  eti- 
ology is  as  plain  as  cause  and  effect  can  be. 

Before  passing  on  to  these  cases,  however,  I  beg  to  re- 
fer to  an  interesting  article  by  Dr.  Frank,*  which  he 
states  he  was  induced  to  write  by  the  report  of  my  case — 
which,  however,  he  did  not  attempt  to  discredit,  al- 
though he  gives  some  rules  which  he  believes  take  away 
the  dangers  of  the  appliance.  He  first  strengthens  my 
view  by  relating  a  case  of  accident  to  his  own  ears  while 
using  the  douche.  A  drop  of  water  passed  into  the  ca- 
vity of  the  tympanum  at  some  chewing,  swallowing,  or 
sneezing  movement  during  the  use  of  the  douche ;  perhaps 
in  consequence,  as  he  says,  of  the  wide  pharyngeal  orifice 

*  Archiv  fur  Ohrenheilkuude,  Bd.  5,  S.  202. 
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of  his  Eustachian  tube.  He  had,  as  a  consequence,  acute 
aural  catarrh.  He  then  proceeds  to  lay  down  rules  for 
the  use  of  the  douche,  which  1  beg  to  contrast  with  those 
of  TJiudichum  and  Elsberg,  as  grounds  for  my  asser- 
tion that  authorities  differed  as  to  what  are  proper  rules. 
TJuudichym  :* 

1.  Use  warm  solutions — of  the  temperature  of  the 
blood — of  salt,  sugar,  or  milk. 

2.  The  patient  is  told  to  breathe  through  his  mouth 
exclusively,  and  to  abstain  from  swallowing.  He  also 
states,  "  Persons  who  have  control  over  themselves  will 
always  bear  the  experiment ;  but  young  persons,  nervous 
females,  and  children  become  confused,  begin  to  cry  or 
to  swallow,  and  breathe  through  the  nose." 

3.  Pressure  is  to  be  slight  at  first. 

4.  The  use  of  medicinal  solutions  to  be  be<mn  with 
the  greatest  caution. 

Now  these  are  essentially  the  rules  under  which  the 
profession  in  England  and  the  United  States  began  the 
use  of  the  douche,  and  I  submit  that  it  is  no  answer  to 
reports  of  cases  of  aural  inflammation  caused  by  the  use  of 
the  douche,  to  italicize  the  words  "properly  employed " 
and  point  the  reporter  of  the  case  to  them. 

Elsberg's  rules  are — 

1.  Solutions  of  salt  are  to  be  used. 

2.  The  temperature  should  be  nearly  that  of  blood- 
heat. 

3.  Involuntary  swallowing  must  be  prevented,  there- 


*  On  Polypus  in  the  Nose,  etc.    London,  Churchill,  1869,  passim. 
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fore  the  mouth  should  be  always  opened,  and  the  tongue 
held  out. 

4.  The  pressure  must  be  slight  at  first. 

A  comparison  of  these  precautions  will  substantiate 
the  statement  that  we,  who  used  the  douche,  knew  the 
importance  of  Dr.  Elsberg's  directions  as  to  the  manage- 
ment of  the  douche  before  his  article  was  written — since 
Dr.  Thudichum  published  his  first  paper  in  the  Lancet 
of  July  13,  1867,  p.  40. 

Dr.  Frank,  however,  not  satisfied  with  these  precau 
tions,  and  recognizing  the  fact  which  I  hope  to  plainly 
show,  that  accidents  do  occur  even  when  they  are  carried 
out,  lays  down  a  really  new  set  of  rules. 

1.  The  douche  is  not  to  be  used  until  the  patient 
breathes  quietly.  If  the  respiration  be  at  all  accelerated 
the  breath  cannot  be  long  held,  and  there  is  felt  an  urgent 
necessity  of  swallowing. 

2.  The  stream  should  be  a  powerful  one :  "  Icli  lege 
grosses  Gewicht  auf  die  Anwendung  ernes  iutemiven 
Stralds." 

3.  Pauses  should  be  made  during  the  douche,  at  first 
while  ten  is  counted,  later  while  twenty. 

4.  At  the  instant  the  douche  is  stopped,  the  water 
should  be  cleared  from  the  nose  and  the  patient  should 
swallow  with  the  nostrils  and  mouth  closed. 

These  rules  have  at  least  the  virtue  of  recognizing  the 
great  danger  in  the  use  of  the  douche, — that  is,  the  one 
which  I  first  pointed  out, — the  entrance  of  water  into  the 
middle  ear ;  and  they  may  be  commended  to  those  who 
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believe  that  any  rules  will  prevent  a  patient  from  an  in- 
voluntary swallowing  motion.  The  first  accident  I  ever 
saw,  and  which,  as  I  have  said,  that  which  caused  me  to 
desist  from  the  use  of  the  douche,  was  a  case  where  severe 
sneezing  was  produced  while  the  apparatus  was  being  used 
in  the  usual  way,  which  ended  in  a  perforation  of  each 
membrana  tympani.  The  douche  was  used  with  warm 
salted  water. 

I  beg  now  to  present  additional  cases,  where  under  or- 
dinary precautions,  such  as  were  laid  down  by  Thudi- 
chum,  accidents  occurred  and  serious  consequences  to  the 
ear.  Dr.  Knapp's  case*  Ave  shall  be  obbged  to  discard 
because  cold  water  was  used,  although  my  readers  will, 
I  think,  with  me  believe  that  the  temperature  of  the 
water  must  have  been  changed  after  it  entered  the  tube 
and  before  it  reached  the  ear. 

Dr.  Pardeef  reports  several  cases  of  acute  aural  in- 
flammation from  the  douche,  which  Dr.  Elsberg  attempts 
to  dismiss  in  a  summary  way.  The  first  case  which 
Dr.  Pardee  quotes  is  one  in  which  the  patient  suffered 
from  nasal  catarrh,  but  had  healthy  ears, — and  I  here 
state  a  fact  not  before  published, — a  patient  who  was 
advised  to  use  the  douche,  and  instructed  in  its  use  by 
Dr.  Elsberg  himself,  and  who  thought  at  least  that  he 
was  carrying  out  the  doctor's  instructions.  He  is  one  of 
the  "  1,600  cases"  that  did  not  return  to  tell  of  his  acci- 
dent, and  I  can  testify  to  the  severity  of  the  disease  of 

*  These  Archives,  Vol.  I.  No.  2,  and  Transactions  American  Otological  So- 
ciety.  Second  year. 

f  Medical  Record,  Vol.  4,  p.  530. 
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the  ears  which  he  suffered  from,  and  to  the  fact  that  he 
is  now,  if  living,  permanently  deaf  from  the  loss  of  both 
membranae  tympani  and  necrosis  of  the  middle  ear.  I 
consider  that  his  chances  of  life  are  so  few  that  no  In- 
surance Company  would  take  him  as  a  risk.  "While  I 
never  saw  the  patient  use  the  douche,  I  believe,  from  his 
statement,  that  he  used  it  as  advised  by  his  competent 
physician ;  that  he  employed  it  properly.  It  is  the  case 
which  is  spoken  of  by  Dr.  Elsberg  as  resting  only  upon 
"the  intelligent  and  straightforward  statement  of  the 
patient." 

The  second  case  reported  by  Dr.  Pardee  I  also  saw,  and 
although  Dr.  Elsberg  considers  it  as  quite  well  disposed 
of  when  he  quotes  the  patient's  statement  to  Dr.  Pardee, 
that  he  neglected  to  open  his  mouth  as  widely  as  usual, 
when  a  drop  trickled  down  the  throat  and  involuntary 
swallowing  took  place,  I  beg  to  add  that  this  patient 
was  a  verv  intelligent  medical  student,  who  was  carefully 
advised  as  to  how  he  should  use  the  douche,  and  that  by 
no  less  authority  than  a  professor  in  one  of  the  New 
York  medical  colleges.  Now  if  such  a  patient,  advised 
by  such  authority,  is  so  stupid  as  to  "  neglect  to  open  his 
mouth  widely  enough  just  at  the  proper  time/1  and  con- 
sequently has,  as  this  patient  had,  an  acute  aural  catarrh, 
lasting,  to  my  knowledge,  some  weeks  and  requiring  ac- 
tive treatment,  what  will  be  likely  to  happen  to  an  ordi- 
nary person  who  takes  up  the  use  of  the  douche  and 
learns  it  from  a  patient  who  has  learned  it  from  a  phy- 
sician I 
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I  will  now  add  a  case  from  my  note-book  which  has 
not  before  been  published. 

In  March,  1870,  I  was  consulted  by  Dr.   ,  of  Kansas,  who  in- 
formed me  that  he  had  always  had  sound  ears  until  August  of  the 
preceding  year,  when,  while  using  a  nasal  douche,  one  of  his  ears  felt 
filled  up,  and  in  a  few  days  the  other.  He  then  performed  the  Valsal- 
vian  experiment,  when  his  meinbranse  tympani  perforated.  I  found 
the  membranes  nearly  destroyed  by  suppuration."! 

I  believe  it  would  have  been  much  better  for  the  pa- 
tient to  have  suffered  for  his  whole  life  with  nasal  ca- 
tarrh, for  which  he  was  using  the  douche,  than  to  have 
thus  injured  his  ears,  and  put  his  life  in  the  danger  that  * 
every  patient  with  a  suppurating  drum-membrane  is  in. 
I  do  not  think  any  amount  of  analysis  can  discard  such 
cases  as  these,  as  being  serious  cases  of  aural  disease 
caused  by  the  use  of  the  nasal  douche.  I  cannot  say 
positively  that  this  patient  did  not  use  cold  water,  but  I 
think  we  may  take  it  for  granted  that  he  was  well  in- 
formed as  to  the  proper  way  of  using  the  douche,  since  it 
was  widely  taught  when  the  appliance  was  brought  to 
our  notice  in  America  by  Dr.  Thudichum. 

A  patient  presented  himself  at  the  Manhattan  Eye  and  Ear  Hospital 
on  August  30,  1871,  when  he  was  under  the  care  of  Dr.  Pardee,  with 
the  usual  symptoms  of  acute  aural  catarrh.  He  stated  that  he  never 
had  any  ear  disease  until  he  used  the  douche.  He  soon  recovered  his 
hearing  under  the  usual  treatment. 

Dr.  Arthur  Mathewson,  Surgeon  to  the  Brooklyn  Eye 
and  Ear  Hospital,  has  given  me  the  notes  of  the  Bab- 
joined  case: — 
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Mrs.  C.j  »t  30.  had  been  using  the  douche  for  some  time  for  relief  of 
catarrh,  by  the  advice  of  her  physician,  an  eminent  practitioner  in 
Brooklyn.  Suddenly  one  day,  while  using  it  in  the  ordinary  manner, 
she  experienced  acute  pain  in  the  left  ear,  which  was  followed  by  a  very 
severe  attack  of  otitis  media.  Dr.  Mathewson  then  states :  "  I  was 
called  to  see  the  case  after  it  had  been  going  on  for  two  or  three  days, 
and  found  that  it  was  one  of  the  most  severe  I  have  ever  had  to  do  with, 
the  pain  being  excessive  and  continuous,  and  for  a  long  time  obstinately 
resisting  all  the  usual  remedies.  There  was  a  large  perforation  of  the 
membrana  tympani  with  profuse  suppuration.  The  hearing  power  was 
for  a  time  almost  completely  abolished/' 

Dr.  Mathewson  lias  seen  three  cases  in  which  aural  in- 
flammation has  occurred  from  the  use  of  the  douche,  but 
of  which  he  has  no  notes.  Dr.  C.  E.  Hackley,  Aural  Sur- 
geon to  the  Xew  York  Eye  and  Ear  Infirmary,  has  sent  me 
the  notes  of  the  following  case,  which  is  unique  in  so  far  as 
the  patient  had  a  perforation  of  the  membrana  tympani 
before  the  douche  was  used,  and  yet  otitis  occurred,  a 
fact  which  suggests  the  inference  that  the  force  of  the 
current,  or  its  mode  of  entrance,  had  something  to  do 
with  the  causation  of  the  inflammation,  since  the  middle 
ear  is  usually  flooded  with  warm  water  from  the  external 
meatus  with  impunity. 

Mr.  C.  L.  C,  set.  23,  applied  to  me,  February  27,  1869.  I  found 
from  his  statement  that  when  three  years  old  he  had  purulent  inflam- 
mation of  the  middle  ear  with  perforation  of  the  membrana  tympani. 
The  inflammation  ceased,  but  the  perforations  continued.  His  hear- 
ing was  fair,  however,  and  he  had  had  no  trouble  with  his  ears  for  years 
past,  till  three  weeks  previous  to  his  visiting  me.  Then,  after  the  use 
of  the  nasal  douche  with  warm  salt  water,  purulent  discharge  began 
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from  his  ears.  This  he  attributed  (and  I  think  correctly)  to  the  nasal 
douche. 

Dr.  Hackley  continues  :  "  I  have  seen  one  other  case  of 
purulent  inflammation  of  one  ear  (the  notes  of  which 
I  cannot  find)  where  trouble  seemed  distinctly  tracea- 
ble to  the  use  of  the  nasal  douche.  While  I  believe  these 
inflammations  to  have  been  caused  by  the  warm  salt 
water,  I  think  it  strange  that  it  should  have  been  so, 
never  having  seen  a  similar  trouble  arise  from  intentional 
injection  of  the  same  fluid  through  the  Eustachian  cath- 
eter, or  the  perforated  membrana  tympani  into  the  mid- 
dle ear. " 

I  will  now  append  two  cases  which  Dr.  Pardee*  re- 
ported in  a  subsequent  paper  to  that  from  which  Dr. 
Elsberg  quotes. 

The  first  was  in  the  practice  of  Dr.  H.  G.  PifFard,  of  New  York.  A 
young  gentleman  had  been  suffering  for  some  time  with  nasopharyn- 
geal catarrh,  complicated  with  great  enlargement  of  the  tonsils.  He 
began  the  use  of  the  nasal  douche  with  warm  fluids.  On  one  occasion, 
a  few  days  after,  he  noticed,  that  there  was  some  nasal  obstruction,  fol- 
lowed by  the  entrance  of  fluid  into  the  Eustachian  tube.  A  few  hours 
after  he  began  to  feel  pain  in  the  right  ear,  which  by  morning  was  ex- 
cessive. On  examination  Dr.  PifFard  found  that  the  patient  had  otitis 
media  acuta.  He  recovered  under  the  use  of  leeches,  etc.  The  fluid 
used  in  the  douche  was  a  warm  solution  of  common  salt.  The  patient 
was  an  educated  gentleman  who,  as  Dr.  PifFard  stated,  perfectly  under- 
stood the  management  of  the  douche. 

In  the  same  paper  an  additional  case  of  my  own  is  re- 
ported, which  reads  as  follows :  "  I  was  consulted  by  a 
prominent  member  of  the  legal  profession  in  regard  to 

*  New  York  Medical  Gazette,  Vol.  VI.,  No.  23. 
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his  eyes.  He  incidentally  stated  that  he  had  nasopha- 
ryngeal catarrh,  for  which  he  was  treated  by  a  well- 
known  laryngologist  for  weeks  by  the  nasal  douche,  the 
doctor  himself  using  the  douche  at  every  application  / 
that  he  at  last  got  such  an  unpleasant  feeling  in  his  ears, 
and  became  so  deaf,  that  he  became  alarmed  and  did  not 
visit  the  physician  again,  when  his  deafness  was  grad- 
ually relieved." 

I  also  saw  last  summer,  in  consultation  with  Dr.  E. 
G.  Loring,  Jr.,  a  case  of  severe  suppurative  inflamma- 
tion of  the  middle  ear,  with  periostitis  of  the  mastoid, 
which  was  caused,  as  the  patient  believed,  by  the  use 
of  the  nasal  douche,  under  the  advice  and  instructions  of 
a  competent  physician.  Dr.  Mathewson,  who  has  already 
furnished  a  case  for  this  paper,  informs  me  that  he 
treated  a  homoeopathic  physician  for  severe  otitis  media, 
which  came  on  while  he  was  using  the  douche  under 
the  usual  precautions  and  with  warm  water. 

Dr.  M.  also  furnishes  me  with  the  following  account 
of  a  case  which  has  just  come  under  his  observation : — 

A  physician  consulted  him  in  regard  to  an  aural  affection  and  gave 
the  following  history.  Two  years  ago,  after  using  the  nasal  douche, 
he  had  experienced  a  good  deal  of  pain  in  the  ears,  which  lasted  for  two 
days.  He  had  used  it  since,  however,  having  found  that  it  gave  relief 
to  a  nasal  catarrh,  and  for  two  weeks  past  he  has  had  a  feeling  of  ful- 
ness in  the  ears  after  using  it,  with  tinnitus  and  impairment  of  hearing. 
There  was,  however,  very  little  pain,  and  that  only  occasionally.  The 
patient  states  that  he  has  several  times  felt  the  water  pass  into  the  Eus- 
tachian tubes  of  both  sides,  and  that  he  has  relieved  the  ears  of  the  sense 
of  fulness  by  the  performance  of  the  so-called  Valsalvian  experiment. 
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He  also  states  positively  that  lie  had  driven  the  water  out  of  the  tym- 
panic cavity  into  the  external  auditory  canal,  and  that  he  has  felt  the 
fluid  with  his  fingers  as  he  turned  his  head  to  one  side.  Dr.  Mathew- 
son  then  states  that  he  examined  the  membranse  tympani,  and  that  he 
found  them  nearly  normal  in  appearance.  There  is  no  perforation  in 
either  of  them,  and  he  queries,  did  the  fluid  pass  through  the  Rivinian 
foramen  ?  The  patient  observed  that  the  fluid  was  less  apt  to  pass  into 
the  Eustachian  tube  with  a  high  pressure  than  with  a  slight  one.  The 
hearing  of  one  side  is  impaired. 

I  have  just  seen  a  well-known  medical  gentleman  of  this  city  who 
informed  me  that  he  was  one  evening:  using:  the  nasal  douche  with  a 
warm  solution  of  salt  in  water,  when  he  became  suddenly  faint  and 
unconscious.  When  he  recovered  he  found  that  he  was  suffering  from 
pain  in  both  ears.  The  douche  was  being  used  in  the  usual  manner, 
and  no  accident  of  any  kind  had  occurred  until  the  fainting  came  on. 

Dr.  O.  D.  Pomeroy,  of  this  city,  was  using  the  nasal  douche  in  the 
case  of  a  patient  who  had  on  one  side  catarrh  of  the  Eustachian  tube,  on 
the  other  otitis  media  suppurativa.  Warm  salt  water  was  the  fluid 
used.  Suddenly  the  patient  felt  water  passing  into  the  sound  ear,  and 
instantaneous  pain  occurred.  A  severe  otitis,  with  subsequent  perfo- 
ration of  the  membrana  tympani  from  suppuration,  occurred.  Dr. 
Pomeroy  also  states  that  all  was  going  on  regularly  in  the  use  of  the 
douche,  until  water  was  felt  to  pass  into  the  ear. 

The  number  of  cases  thus  reported  could,  without  dif- 
ficulty, be  doubled,  and  I  am  confident  that  otologists 
will  have  occasion  to  see  many  more  cases  of  aural  dis- 
ease whose  proximate  cause  is  to  be  found  in  the  use  of 
Weber's  nasal  douche,  if  it  continues  to  be  prescribed  in 
the  reckless  manner  that  it  has  been.  I  have  purposely 
omitted  several  cases,  such  as  that  reported  by  Dr.  W.  W. 
Seeley,*  where  cold  water  was  used  and  where  dangerous 

*  Transactions  of  the  American  Otological  Society.    Fourth  Annual  Meeting. 
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otitis  occurred.  If  such  cases  were  admitted,  the  damage 
done  by  the  douche  would  be  really  considered  frightful 
by  those  who  rightly  estimate  the  value  of  an  intact 
membrana  tympani  and  a  healthy  middle  ear. 


ANALYSIS  OF  CASES. 


Patient. 


Instructor 
in  me  of  Douche. 


Case  1.  Rev.  Dr.  C.  A  physician. 

2.  Dr.  Frank.  Dr.  Frank. 

k"  3.  Mr.  D.  Dr.  Roosa. 


4.  One  of  Pardee's      Dr.  Elsberg. 
cases. 


Fluid  used. 

A  warm  solution 
of  carbolic  acid. 


Cold  water,  which 
he  advises  in  all 
cases. 

Warm  solution  of 
salt  and  water. 


Warm  solution  of 
salt  and  water. 


5.  Second  of  Par- 

dee's cases. 
Medical  Student. 

6.  A  Physician. 


A  physician. 


"  7.  Patient  at  Man-  Unknown 

hattan  Eye  and 

Ear  Hospital. 
"  8.  Mrs.  C. 

Dr.  Mathewson's 


9.  Dr.  Hackley's 


"  10.  Dr.  Piffard's 

case. 
■•  11.  Judge  . 

'••  12.  Dr.  Loring's 


Prof.  Thomson.    Salt  and  water. 

Unstated. 
Unknown. 
Warm  fluids. 
Warm  salt  water. 


Physician  of 
Brooklyn. 


Unknown. 

Unknown. 
Dr.  Ruppaner. 
A  physician. 


Warm  fluids. 
Unknown. 
Warm  fluid. 


Ea  r  Disease 
Produced. 

Acuta  otitis  me- 
dia suppura- 
tiva.  Pyae- 
mia. Reco- 
very. 

Acute  otitis  me- 
dia. Reco- 
very. 

Perforation  of 
both  niembra- 
nae  tympani. 
Recovery. 

Otitis  media  sup- 
purativa. Ne- 
crosis of  mid- 
dle ear.  Per- 
manent deaf- 
ness. 

Acute  otitis  me- 
dia. Recov- 
ery. 

Otitis  media  sup- 
purativa chron- 
ica. 


media 
Reco- 

media 
Reco- 


Otitis 
acuta 
vered 
Otitis 
acuta, 
vered. 
Otitis  media  sup- 
purativa chron- 
ica, superven- 
ing on  old  per- 
forations. 
Media  acuta. 

Recovery. 
"Deafness  ." 

Recovery. 
Otitis  media  sup- 
purativa chron- 
ica. 
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Patient. 


Case  13.  Physician. 

Dr.  Mathewson's 
second  case. 
"  14.  Physician. 

Dr.  Mathewson's 
third  case. 
"  15.  Physician. 


16.  Dr.  O.  D.  Porae- 
roy's  case. 


Instructor 
in  use  of  Douche. 

Physician. 


Physician. 
Physician. 
Dr.  Pomeroy. 


Fluid  used. 
Unstated. 

Unstated. 

Warm  salt  water. 

Warm  salt  water. 


Ear  Disease 
Produced. 

Otitis  media 
acuta.  Reco- 
very. 

Otitis  media 
subacuta. 

Fainting  and 
otitis  media 
catarrhalis. 

Otitis  media  sup- 
purativa. 


These  cases  seein  to  me  to  prove  that  even  when  the 
douche  is  used  with  care,  by  competent  persons,  it  is  a 
dangerous  appliance.  The  bad  effects  are  probably  due  to 
the  entrance  of  fluid  into  the  middle  ear  through  the  Eus- 
tachian tube.  It  is  probable  that  this  may  occur  many 
times,  producing  the  sense  of  fulness  in  the  ears,  which 
many  patients  who  use  the  appliance  complain  of,  before 
any  serious  harm  occurs,  and  I  believe  that  this  constant 
flooding  of  the  tubes  will,  in  many  cases  where  no  acute 
symptoms  are  produced,  prepare  the  way  for  an  insidious 
form  of  chronic  aural  catarrh. 

If  it  be  objected  to  this  theory  of  the  cause  of  acute 
otitis  that  aurists  often  inject  fluids  into  the  Eustachian 
tube,  I  would  answer  that  this  is  done  in  cases  where  the 
mucous  membrane  is  already  diseased,  and  not  in  sound 
ears,  and  then  in  minute  quantities,  under  the  most  care- 
ful supervision  of  the  effect  produced  on  the  middle  ear. 

The  argument  against  the  efficacy  of  the  douche,  even 
as  a  means  of  treating  naso-pharyngeal  catarrh,  which 
was  first  made  by  Dr.  Pardee,  I  think  is  convincing ;  but 
for  that  I  beg  to  refer  my  readers  to  Dr.  Pardee's  paper 
in  the  Medical  Gazette, 
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CONTRIBUTIONS  TO  OPHTHALMOTOXOMETRY. 

By  Dr.  E.  PFLUBGER, 

Late  Assistant  to  the  Ophthalmic  Clinic  in  Bern. 
Translated  by  Dr.  Emil  Gmening,  of  New  York. 


DrELNTG  the  last  years,  researches  on  intra-ocular  pres- 
sure have,  in  a  high  degree,  occupied  the  attention  of 
ophthalmologists.  From  the  earliest  times  the  hardness 
of  glaucomatous  eyes  had  been  mentioned  in  treatises  of 
ophthalmology.  Not  until  latterly,  however,  and  chiefly 
through  the  investigations  of  A.  v.  Graefe,  has  this  ques- 
tion risen  to  importance.  Von  Graefe  considered  all 
symptoms  of  glaucoma  as  secondary  phenomena,  conse- 
quent upon  an  increase  of  intra-ocular  pressure,  and  main- 
tained that  iridectomy  was  the  only  remedy  against  this 
disastrous  affection.  Under  discussion,  this  subject  be- 
came very  prolific  in  two  directions.  First,  it  gave  the 
impulse  to  investigations  as  to  the  cause  of  the  increa-e 
of  intra-ocular  pressure.  The  experimental  investiga- 
tions of  AYegner,  Hippel,  Griinkagen,  Adamiik,  Miinoc- 
ky,  and  many  contributions  to  the  knowledge  of  glaucoma, 
are  directly  traceable  to  this  source.  Secondly,  A.  v. 
Graefe,  Donders,  Hamer,  Dor,  Weber,  Monnik,  con- 
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sfcructed  ophthalmotonometer,  and  thus  endeavored  to 
establish  a  standard  measure  of  intra-ocular  pressure. 
At  present,  ophthalmotonometry  has  not  yet  become  a 
positive  branch  of  science,  but  it  assists  the  palpating 
finger,  and  affords  a  more  accurate  means  of  observation. 
This  method  does  not  enjoy  the  favor  of  all  ophthalmolo- 
gists— its  opponents  are  still  very  numerous. 

At  the  ophthalmic  clinic  in  Bern,  Prof.  Dor  taught  me 
the  use  of  his  tonometer,  and  convinced  me  of  its  practi- 
cal value.  When  I  began  to  institute  my  tonometrical 
researches,  Monnik  had  already  described,  in  an  inaugural 
thesis,  his  first  and  certainly  less  perfect  instrument ;  this 
I  failed  to  obtain,  though  I  wrote  to  Utrecht  repeatedly. 
My  experiments  were  therefore  limited  to  Prof.  Dor's  in- 
strument, the  only  one  at  my  disposal.  I  discarded  the 
use  of  the  other  well-known  tonometers.  Last  year  I  had 
the  opportunity  of  communicating  personally  with  Mon- 
nik on  the  subject  of  his  tonometer,  and  to  make  some 
measurements  jointly  with  him.  But,  as  I  had  already 
gathered  the  material  for  this  paper,  and  had  no  time  for 
an  extensive  series  of  comparative  researches,  I  must  lim- 
it myself  to  the  publication  of  the  results  obtained  with 
Dor's  instrument. 

I  endeavored  to  recognize  the  sources  of  error  inherent 
to  the  tonometer,  drew  up  a  comparative  table  of  tono- 
metrical and  manometrical  degrees,  and  expressed  the 
degree  of  tension  of  normal  eyes  in  Hg.  millimetres.  I 
furthermore  added  tonometrical  observations  on  the 
effect  of  atropine  and  iridectomy  upon  intra-ocular  pres- 
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sure,  and  concluded  with  the  tononietrical  measurements 
of  more  than  100  pathological  eyes. 

I  may  remark  here,  that  in  analogy  with  general  usage 
I  employed  the  terms  "  intra-ocular  pressure  "  and  "  ten- 
sion of  the  globe"  synonymously,  though,  as  is  well 
known,  the  pressure  transmitted  from  the  media  to  the 
walls  of  the  globe  does  by  no  means  constitute  the  sole 
factor  which  determines  the  value  of  tononietrical 
measurements. 

Prof.  Dor  stated  in  his  paper  on  ophthalmotonometry, 
that  he  had  a  little  hole  drilled  through  the  upper  end  of 
his  tononietrical  dial.  He  then,  by  means  of  a  silk 
thread,  suspended  the  instrument  and  allowed  it  to  act 
by  its  own  weight.  Thus,  the  weight  of  the  instrument, 
i.  a  constant,  was  substituted  for  the  rather  variable 
mode  of  manual  application.  Dor's  improved  method 
undoubtedly  furnishes  more  accurate  results ;  during  the 
last  several  years  it  was  exclusively  practised  at  the 
Ophthalmic  Clinic  of  Bern;  I  employed  it,  also,  in  all 
the  measurements  recorded  in  this  paper. 

Weber,  of  Darmstadt,  was  the  first  who  held  that  val- 
uable results  could  only  be  obtained  by  substituting  a 
constant  for  the  manual  application  of  the  instrument.  In 
Dor's  new  method,  the  silk  thread  by  which  the  tonome- 
ter is  suspended  is  best  held  between  the  teeth  of  the  ex- 
perimenter, whose  one  hand  is  employed  to  keep  the  lids 
open,  while  the  other  simply  serves  in  guiding  the  instru- 
ment. The  introduction  of  this  new  method  removes  the 
most  obvious  source  of  error  of  Dor's  tonometer. 
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Sources  of  error  of  Dor's  tonometer. 

Various  objections  have  been  raised  against  Dor's  to- 
nometer ;  its  usefulness  has  been  questioned  on  account 
of  its  defects.  The  frequent  use  of  the  instrument  led  us 
to  the  conviction,  already  expressed  by  Dor,  that  the  in- 
strument, though  far  from  being  perfect,  suffices  for 
practical  purposes,  since  it  indicates  such  differences  of 
intra-ocular  pressure  as  will  escape  the  notice  of  the  pal- 
pating finger.  The  objections  raised  induced  us  to  exam- 
ine more  thoroughly  the  sources  of  error  pertaining  to 
the  instrument. 

First,  we  shall  consider  the  views  of  those  opponents 
who  doubt  the  correctness  of  the  principle  of  the  instru- 
ment. 

In  the  following  quotation,  Weber  designates  the  re- 
sults obtained  as  somewhat  comparable : — "  I  may  be  al- 
lowed to  say  1  somewhat  comparable,'  since  I  do  not  con- 
ceive how  we  can  determine  the  depth  of  the  depression 
which  the  instrument  does  not  record,  and  by  which  the 
intra-ocular  pressure  becomes  increased."  It  is  certainly 
true  that  the  depth  of  the  depression  cannot  be  read  oif, 
but  it  is  easily  computable.  For  this  purpose  we  sub- 
tract the  tonometrical  value  from  50  ;  we  then  obtain  the 
measurement  of  the  depth  of  the  depression  expressed  by 
twentieths  of  a  millimetre.  If,  for  instance,  in  measur- 
ing the  curvature  of  an  eye  the  index  points  to  25,  we 
know  at  once  that  the  height  of  the  measured  chord 
amounts  to  lo  mm.,  since  the  graduation  begins  with  10. 
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In  measuring  the  tension  of  the  eye,  we  take  the  ob- 
tained value — 15,  as  a  starting  point,  and  screw  the 
style  forward  2  mm.,  i.  e.,  we  either  move  the  style 
H=M  nim.  beyond  the  marginal  plane  of  the  sheath, 
or  push  the  sheath  back  the  same  distance.  If  the  eye- 
ball were,  strictly  speaking,  as  hard  as  stone,  and  could 
not  yield  in  the  least,  the  style  would  be  pushed  back 
2  mm.,  and  the  index  remain  stationary  at  50 ;  if,  on  the 
contrary,  the  eyeball  were  very  soft  and  void  of  tension, 
the  style  would  descend  2  mm.  and  the  index  remain 
motionless.  Should  the  index  stop  at  25,  the  style  would 
sink  into  the  eyeball  50  —  25=40  —  15  =  25  twentieths  of 
a  millimetre,  causing  a  depression  of  H  mm.  It  is  evi- 
dent that  by  the  increase  of  intra-ocular  pressure,  the 
force  which  lifts  the  spring  is  raised,  and  the  depth  of 
the  depression  lessened.  This  explains  why,  despite  a 
comparatively  considerable  increase  of  tension,  the  index 
of  the  tonometer  advances  but  slowly.  If  our  instru- 
ment were  constructed  like  Monnik's,  to  indicate  the  de- 
gree of  power  requisite  to  cause  the  same  depth  of  de- 
pression, it  would  certainly  point  more  rapidly  to  higher 
figures.  This,  however,  is  of  little  importance  to  us, 
since  we  obtain  the  best  exposition  of  our  measurements 
by  the  commutation  of  tonometrical  degrees  into 
Hg.  mm. 

Other  opponents  maintain  that  in  applying  the  instru- 
ment it  is  impossible  to  introduce  a  constant  for  the 
purpose  of  measuring  a  force.  But  it  is  undoubtedly 
true  that  the  known  and  unchangeable  weight  of  the 
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instrument,  used  solely  and  exclusively  as  an  agent  of 
pressure,  represents  a  constant.  In  the  first  measure- 
ments published  by  Prof.  Dor,  no  constant  bad  been  em- 
ployed. 

The  sources  of  error  which  render  our  measurements 
inaccurate  are  numerous  in  this  instrument,  but  more  so 
in  theory  than  practice.  We  may  group  them  together 
as  follows  :  a)  Sources  of  error  inherent  to  the  tono- 
meter ;  b)  Errors  from  a  faulty  or  inaccurate  application 
of  the  instrument ;  c)  Errors  resulting  from  the  de- 
meanor of  the  patient. 

a).  Sources  of  Error  pertaining  to  the  Tonometer, 

1)  .  A  priori  we  are  led  to  suppose  that  changes  of 
temperature  and  long  use  may  alter  the  tension  of  the 
spring.  But  the  difference  in  temperature  between  the 
warm  season  of  the  year  and  the  heated  room  in  winter 
is  so  slight,  and  has  so  trifling  an  effect  upon  the  tension 
of  the  spring,  that,  in  order  to  detect  it,  the  most  accu- 
rate methods  of  measurement  are  required.  In  case  the 
spring  should  really  become  altered  by  age  and  use,  it 
could  easily  be  regulated  by  the  weight  of  15  grm.  an- 
nexed to  every  instrument. 

2)  .  Monnik  stated  that  in  consequence  of  the  consider- 
able friction  of  the  central  style,  the  instrument  appeared 
to  him  inconvenient  for  the  measurement  of  curvatures. 
In  his  first  monograph  he  subjected  Dor's  tonometer,  and 
especially  the  friction  of  the  style,  to  an  elaborate  criti- 
cism, to  which  I  must  refer.    He  exanrned  the  positions 


97 


of  the  index  on  the  graduated  arc  in  the  following  man- 
ner. He  fastened  the  instrument  vertically  in  a  vice  over 
one  scale  of  a  delicate  balance  and  cautiously  placed 
weights  into  the  other  scale ;  with  every  addition  of 
weights  he  struck  the  vice  gently  with  his  nail.  His  re- 
sults were  as  follows :  When  he  intercepted  the  action 
of  the  index  and  added  gramme  weights  from  10  to  60 
grammes,  he  obtained  negative  differences  of  1  to  4 
grammes ;  i.  the  values  to  which  the  index  pointed 
were  always  lower  than  the  corresponding  weight  in  the 
other  scale.  With  a  small  weight  the  difference  was 
greatest,  with  an  increase  of  weight  it  diminished.  A 
weight  of  14 — 18  grm.  yielded  a  difference  of  4  grammes ; 
a  weight  of  59  grammes  of  but  1  gramme.  When,  in 
order  to  obtain  accurate  results,  the  action  of  the  index 
was  not  impeded,  and  from  15 — 67  grins,  were  placed, 
one  by  one,  npon  the  scale,  the  negative  difference  va- 
ried between  5  and  9  grammes.  Without  the  insertion 
of  the  index,  and  with  the  addition  of  10  grammes  at  a 
time,  Monnik  obtained  negative  differences  of  7  to  13.5 
grammes.  When  the  action  of  the  index  was  introduced 
his  results  were  as  follows : 

A  weight  of  10  grm.  corresponded  to  10  tonometrical  degrees. 

it 


20 
30 
40 
50 
60 
70 


12 
14 

25 
40 
49.5 
50.5 


I  was  greatly  surprised  at  these  results,  as  I  knew 
7 
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that  the  graduation  of  the  arc  had  been  empirically  de- 
termined with  great  accuracy  by  inverting  the  instru- 
ment, fastening  it  vertically,  adding  gramme  weights 
one  by  one,  and  recording  the  different  positions  of  the 
index.  I  then  examined,  after  two  different  methods, 
the  instrument  used  for  several  years  at  the  clinic  in 
Bern. 

First.  I  followed  the  above-mentioned  method  by 
which  the  graduation  had  been  determined.  I  inverted 
the  tonometer,  added  weights  of  10  grammes  each  suc- 
cessively, and  allowed  the  index  to  act.  I  may  further- 
more remark,  that  with  my  nail  I  gently  struck  either 
the  vice  or  the  table.  The  results  obtained  were  as 
follows : 

A  weight  of  10  grm.  corresponded  to  15.5  tonometrical  degrees. 
«  20    "  "  25.5         "  « 

«         30    "  "  35.5        "  " 

"         40    "  "  45.5        "  " 

«  5Q    u  «  555         «  « 

In  these  results  we  find  a  constant  positive  difference 
of  5.5  grm.  These  5.5  grammes  represent  the  weight 
of  the  rod  minus  its  friction. 

Secondly.  I  employed  Monnik's  method,  examined  the 
instrument  by  means  of  scales,  introduced  the  action  of 
the  index,  and  gently  rapped  the  table  with  my  nail. 

A  weight  of  20  grm.  corresponded  to  13  tonometrical  degrees. 
«  30    «  «  23         "  " 

"         40    "  "  33        "  " 

u         50    "  u  43         s$  « 

«         60    "  "  53        "  " 
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13,  23,  etc.,  represent  the  average  results  of  three  dif- 
ferent examinations.  In  my  experiments  the  deviations 
from  these  average  results  never  amounted  to  1° ;  they 
were  always  <  1°,  mostly  <  0.5°.  Thus  there  exists  a 
vast  difference  between  my  results  and  Monnik's  varia- 
tions of  16  and  19°.  When  the  spring  was  removed 
and  we  attempted  to  introduce  the  central  style  in  a  ver- 
tical direction,  we  were  obliged  to  place  upon  the  other 
scale  a  weight  of  seven  grammes;  in  our  last  experi- 
mental series  these  seven  grammes  constituted  the  nega- 
tive difference  ;  they  represent  the  weight  of  the  rod 
plus  its  friction  (a  -f  b).  From  a  +  b  and  a  —  b  we  ob- 
tain a  =  the  weight  of  the  rod  6.25  grm.  and  b  =  the 
friction  0.75  grm.;  in  Monnik's  experiments  the  latter 
is  1.6  grm.  I  can  only  explain  the  great  difference  be- 
tween Monnik's  results  and  my  own  by  assuming  that 
Monnik  made  use  of  a  very  defective  instrument.  Last 
winter  I  had  an  opportunity  of  examining  this  very  in- 
strument at  the  clinic  of  Utrecht,  and  became  convinced 
that  it  offered  a  greater  resistance  than  the  tonometer 
which  we  had  employed.  However  correct  Monnik?s 
statements  may  be  with  reference  to  his  own  instrumeDt, 
they  are  not  applicable  to  other  tonometers.  We  must, 
however,  concede  that  in  the  horizontal  application  of 
the  instrument,  e.  </.,  in  determining  curvatures,  the  re- 
sistance of  friction  is  greater  than  in  vertical  positions. 
In  very  soft  eyes  this  increase  of  friction  may  become  a 
source  of  errors  and  inaccuracies,  but  it  will  exert  no  in- 
fluence upon  eyes  the  tension  of  which  is  either  slightly 
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diminished  or  increased,  and  in  which  tone-metrical 
measurements  have  in  reality  a  practical  significance. 
The  resistance  of  the  style  does  not  materially  alter  the 
shape  of  the  surface  to  which  it  is  applied. 

Thirdly.  Monnik  objects  to  the  great  thickness  of  the 
ivory  style,  and  apprehends  an  alteration  in  shape  of 
that  portion  of  the  sclera  which  comes  in  contact  with 
the  tube.  But  here  again  we  find  conditions  similar  to 
those  mentioned  in  the  question  of  friction.  In  very 
soft  eyes,  in  which  the  depression  caused  by  the  style 
amounts  to  f £  mm.  or  more,  the  alteration  of  the  surface 
may  extend  to  the  tubal  zone.  In  cases  of  slight  dimi- 
nution or  increase  of  tension  the  depth  of  the  depression 
amounts  to  M  mm.  or  less,  and  the  alteration  of  the 
scleral  surface  within  the  tubal  zone  is  very  insignificant. 
In  order  to  determine  the  extent  and  constancy  of  the 
influence  exerted  by  the  thickness  of  the  style  I  had  an- 
other style  made  of  half  the  thickness  of  the  first,  and 
with  these  two  styles  instituted  comparative  measure- 
ments of  45  eyes.  In  all  the  cases,  excepting  five,  I  ob- 
tained equal  degrees  of  curvature ;  in  none  of  the  five 
did  the  difference  amount  to  more  than  0.5  twentieths 
of  a  millimetre.  On  an  average,  the  values  of  tension 
obtained  with  the  thicker  style  exceeded  those  found 
with  the  thinner  style  by  5  tonometrical  degrees ;  there 
were  extreme  differences  of  3,  5,  and  6  degrees.  I  think 
that  by  reducing  the  style  in  the  transverse  diameter  to 
one-half  or  one-third  of  its  ordinary  size,  and  by  narrow- 
ing the  calibre  of  the  tube,  we  would  obtain  an  instru- 
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nient  of  greater  accuracy  and  lighter  construction.  This 
modification  also  offers  the  advantage  of  rendering  the 
application  of  the  instrument  easier  and  more  exact  in 
cases  of  narrow  palpebral  fissure.  If  we  alter  the  size 
of  the  style,  we  shall  require  a  new  tabular  record  for 
manometrical  comparison. 

Fourthly.  The  new  tube  devised  by  Dor  for  the  mea 
surement  of  curvatures  in  different  meridians  touches  the 
sclera  only  in  two  points,  and  may,  by  a  somewhat  ob- 
lique position,  easily  lead  to  inaccurate  measurements. 
The  old  tube  is  placed  with  its  whole  periphery  upon  the 
sclera,  and  facilitates  the  correct  application  of  the  tono- 
meter to  the  eye  under  examination.  From  an  oblique 
position  of  the  tonometer,  inaccurate  measurements  must 
necessarily  result ;  first,  by  the  increase  of  friction,  and 
secondly,  by  the  irregular  distribution  of  the  constant 
over  the  different  parts  of  the  tubal  perij)hery  and  the 
style.  For  this  reason  I  discarded  the  modified  tube, 
and  employed  the  old  form. 

I  shall  here  mention  one  circumstance  which,  though 
of  practical  interest,  does  not  strictly  relate  to  our  sub- 
ject. The  instrument  which,  through  the  kindness  of 
Prof.  Bowman,  I  was  allowed  to  use  at  Moorfields  Hos- 
pital, in  London,  had  a  defect  that  had  escaped  notice. 
Its  fixed  zero  mark  did  not  correspond  to  the  zero  of  the 
revolving  disc,  but  to  the  second  subdi visional  line ;  i.  e., 
the  terminal  plane  of  the  central  style  coincided  with 
the  plane  of  the  lower  limiting  surface  of  the  tube,  when- 
ever the  disc  was  rotated  to  the  right,  one  and  one-half 
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si  Ad  i  visional  lines  beyond  zero.  The  central  style  had 
been  set  ^  mm.  too  high.  From  this  resulted  a  constant 
error  in  the  measurement  of  curvature,  which  naturally 
reacted  upon  the  measurement  of  tension.  An  experi- 
menter, skilled  in  the  use  of  the  instrument,  could  never- 
theless have  obtained  correct  measurements  by  starting 
from  the  third  subdivision al  line  instead  of  zero.  The 
defect  of  the  instrument  could  have  been  remedied  by 
lowering  the  bar  and  hooking  it  into  the  first  or  second 
lower  tooth  of  the  ratchet-wheel. 

A  priori,  the  points  hitherto  mentioned  appear  to 
constitute  sources  of  error ;  these,  however,  dwindle  into 
insignificance  upon  more  thorough  examination.  The 
objections  raised  in  1,  4,  and  5  are  of  little  or  no  import; 
those  contained  in  2  and  3  are  theoretically  well  founded, 
but  practically  irrelevant;  their  value  may  amount  to 
0.5  degrees  at  the  utmost. 

b.  Errors  due  to  a  faulty  or  inaccurate  application  of 
the  instrument. 

The  experimenter  who  is  not  fully  familiar  with  the 
use  of  Dor's  tonometer  will,  in  the  beginning,  commit  a 
series  of  mistakes;  these,  however,  are  not  attributable 
to  the  instrument  as  such,  but  to  the  observer,  who  by 
some  practice  will  easily  learn  to  avoid  them. 

1.  The  principal  mistake  hitherto  committed  in  the 
application  of  the  instrument  was  that,  in  pushing  the 
style  2  mm.  forward,  the  curvature  was  disregarded.  I 
am  convinced  that,  despite  Dor's  urgent  directions,  the 
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primary  position  of  the  style  was  mostly  accepted  as  a 
starting-point  for  these  2  ram.  instead  of  the  secondary 
position  resulting  from  the  measurement  of  the  curva- 
ture. In  illustratino;  above  the  method  of  measuring 
the  depth  of  the  depression  I,  at  the  same  time,  explained 
how  we  may  determine  the  curvature  in  measuring  the 
tension. 

2.  The  eyes  under  examination  should  be  measured  in 
identical  positions.  The  non-observance  of  this  rule  will 
likewise  engender  errors.  I  commonly  instruct  the  pa- 
tient to  turn  his  head  not  quite  half  a  right  angle  in  the 
opposite  direction,  and  to  look  intently  at  an  object 
placed  in  close  proximity  on  the  same  side  and  almost 
on  a  level  with  his  head.  The  eyeball  is  thus  moderately 
rotated  inwards,  and  presents,  in  the  majority  of  cases,  a 
sufficiently  extensive  scleral  surface  for  the  application 
of  the  instrument.  Excessive  lateral  movements  of  the 
eyes  without  rotation  of  the  head,  as  well  as  rotation 
of  the  head  without  corresponding  movements  of  the 
eyes,  may  give  rise  to  slight  alterations  of  intraocular 
pressure.  I  have  not  yet  been  able  to  reach  definite  con- 
clusions as  to  the  decree  of  alteration  which  convergence 
produces  in  the  eyes  of  living  persons,  but  I  observed 
repeatedly  that  in  the  extremes  of  slight  and  forced  ab- 
duction the  eyes  of  dead  persons  showed  tonometrical 
differences  of  three  to  four  degrees. 

It  is  important  to  apply  the  tonometer  carefully  and 
gently  ;  for  if  this  step  be  executed  rapidly  and  impet- 
uously the  elasticity  of  the  sclera  would  act  upon  the 
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spring,  and  displace  the  index.  Similar  precautions  are 
required  in  removing  the  instrument. 

4.  Every  oblique  position  of  the  instrument  furnishes 
erroneous  results. 

The  first  of  these  four  points  cannot  properly  be  styled 
a  source  of  error;  we  should  rather  designate  it  as  an 
avoidable  blunder.  The  other  three  points  contain 
sources  of  error  which  are  almost  inevitable  in  the 
first  measurements  of  an  inexperienced  observer.  Of 
the  extent  of  these  inaccuracies  we  can  best  judge  by 
comparing  the  measurements  made  by  different  experi- 
menters on  the  same  eyes.  For  this  reason  my  friend 
Dr.  Diem  and  myself  measured,  independently  of  each 
other,  the  tension  of  twelve  eyes.  In  five  cases  our  re- 
sults showed  a  difference  of  1°,  in  other  five  cases  of 
0.5°,  and  in  the  remaining  two  of  0°, 

As  we  did  not  consider  ourselves  entitled  to  draw  con- 
clusions from  so  small  a  number  of  measurements,  we 
proceeded  to  examine  ten  additional  eyes,  jointly  with 
our  colleague  Dr.  Burkkalter.  In  six  of  these  ten  cases 
Diem's  results  were  perfectly  identical  with  mine,  while 
Burkhalter's  showed  in  four  cases  a  difference  of  1°,  and 
in  two  cases  of  0.5°.  In  the  remaining  four  cases,  how- 
ever, our  results  were  fully  identical.  In  our  first  com- 
parative measurements  we  obtained  the  greatest  differ- 
ential results ;  these  gradually  grew  less,  and  were  finally 
reduced  to  zero.  This  proves  the  correctness  of  our  as- 
sertion, that  the  sources  of  error  mentioned  in  2,  3,  and  4 
exist  principally  for  unskilled  experimenters,  and  that 
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with  the  acquisition  of  practice  in  the  use  of  the  instru- 
ment these  inaccuracies  diminish,  and  finally  dwindle 
into  nothing.  If  we,  therefore,  note  0.5°  as  the  average 
value  of  these  three  sources  of  error,  our  estimate  may 
be  rather  too  hiodi  than  too  low. 

c.  Sources  of  error  dependent  upon  the  demeanor  of 
the  patient. 

The  patient  may  render  an  accurate  measurement  im- 
possible i 

L  By  closing  his  lids.  The  closure  of  the  lids  aug- 
ments the  intraocular  pressure  and  prevents  the  free  ap- 
plication of  the  instrument.  If  the  lids  come  in  contact 
with,  or  press  against  the  tube,  the  whole  weight  of  the 
tonometer  cannot  act,  and  the  constant  is  partly  annulled. 
In  many  cases  a  lid-holder  proves  very  serviceable ;  it 
prevents  the  transmission  of  palpebral  pressure  to  the 
eyeball,  and  gives  ample  space. 

2.  By  moving  the  eye  during  the  measurement.  Many 
patients  keep  their  eyes  steady ;  others  cannot  suppress  a 
slight  twitching.  With  regard  to  this  point  Dor's  tono- 
meter possesses  the  practical  advantage  over  Monnik's,  of 
not  being  more  perceptibly  influenced  by  very  slight 
twitchings  than  by  the  gentle  rapping  of  the  nail  against 
the  table  or  the  vice.  In  Monnik's  very  sensitive  instru- 
ment the  slightest  twitching  pushes  the  index  several 
subdivision al  lines  forward,  and  renders  the  measure- 
ments inaccurate.  As  the  terms  "  slight,"  "  very  slight," 
cannot  be  defined  precisely,  we  are  inclined  to  consider 
this  factor  as  a  source  of  error  averaging  0.5°. 
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There  are,  however,  a  certain  number  of  patients  in 
whom  it  is  impossible  to  obtain  exact  results.  They 
are  either  nervous,  hysterical  women,  without  a  will,  or 
unruly  men  who  close  and  press  their  licls,  and  move 
their  eyes  restlessly.  We  may  here  also  group  those 
cases  in  which  the  twitching  is  entirely  beyond  the  con- 
trol of  the  will,  as  in  nystagmus.  Here  no  instrument 
will  be  found  available,  and  least  could  be  accomplished 
with  a  tonometer  of  greater  precision  and  sensitiveness 
than  Dor's  ;  we  therefore  resort  to  palpation. 

Summing  up  the  results  of  our  examination  of  these 
three  different  series  of  errors,  we  find  that  each  series 
affords  an  average  range  of  possible  errors  of  0.5°  To., 
yielding  a  total  of  1.5°.  This  supposes  the  correct  con- 
struction and  faultless  adjustment  of  the  instrument.  We 
are  fully  convinced  that  in  judicious  patients  the  errors 
of  the  last  series  may  be  avoided  wholly,  and  that,  fur- 
thermore, the  acquisition  of  skill  in  the  management  of 
the  instrument  may  render  those  of  the  second  series  in- 
significantly trifling.  A  concurrence  of  such  favorable 
circumstances  may  reduce  the  range  of  possible  errors 
to  0.5°  =  about  six  mm.  Hg.  This  result  proves 
clearly  the  correctness  of  the  assertion  that  the  instru- 
ment suffices  for  practical  purposes.  By  the  method  of 
palpation  it  is  impossible  to  appreciate  a  difference  of 
intraocular  pressure  of  6  mm.  Hg.  If  I  remember 
rightly,  A.  v.  Graefe  was  of  opinion  that  a  difference  of 
less  than  10  mm.  Hg.  cannot  be  elicited  by  palpation. 
But  in  order  to  estimate  correctly  a  difference  of  10  mm. 
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it  is  essential  to  possess  the  practical  skill  of  A.  v. 
Graefe. 

The  encouraging  result  of  ray  investigations  of  the 
sources  of  error  of  the  tonometer  led  me  to  a  repetition 
of  Dor's  attempt  of  commuting  tonometrical  degrees  into 
Hg.  mm.  I  proceeded  to  examine  twenty  human  eyes 
shortly  after  death,  and  followed  precisely  Dor's  method 
of  measuring  human  eyes.*  The  eyes  were  examined  in 
situ,  by  means  of  an  air-pump ; — only  water  and  no  air 
was  injected  into  the  vitreous  chamber.  In  selecting  the 
eyes  for  my  experimental  purposes  I  was  careful  to  ob- 
tain them  fresh,  and  shortly  after  death. 

On  Table  I.  are  recorded  in  tonometrical  degrees  the 
values  of  tension  of  twenty  human  eyes,  with  a  gradual 
increase  of  their  intra-ocular  pressure  from  0 — 300  mm. 
Hg.  At  first  the  mercury  rises  but  slowly  in  the  man- 
ometer : 

From  20-90  mm.  it  rises  4  or  6  mm. 

From  90-200  mm.  it  rises  10  mm. 

From  200-300  mm.  it  rises  20  mm. 

The  average  values  are  computed  from  20  different 
series  of  measurements.  For  the  sake  of  completeness  I 
noted  on  Table  I.  the  diseases  of  which  the  patients  died 
— in  the  first  horizontal  row  their  ages,  and  in  the  last 
horizontal  row  the  number  of  hours  intervening  between 
death  and  the  experiment : — 


*  Arch.  f.  Ophth.  XIV.  1,  24. 
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In  reviewing  the  series  of  average  values,  and  com- 
paring them  with  those  previously  recorded  by  Dor,  we 
find  that  the  figures  of  our  scale  are  throughout  higher 
than  Dor's.  The  tension  of  the  normal  dead  eye  is  the 
same  in  both  series,  viz.,  18.2°  To.  With  a  pressure  of 
10  mm.  Hg.  Dor  observed  a  decrease  of  the  tononie- 
trical  value  of  J°.  This  was  due  to  the  escape  of  a  tri- 
fling quantity  of  aqueous  humor.  Owing  to  the  great 
number  of  our  observations  we  obtained  the  higher  mean 
of  18.8°  To.  In  five  cases  we  also  noted  a  decrease. 
This  amounted  to  3°  in  case  XV.,  to  5°  in  case  XIV.,  and 
was  caused  by  the  loss  of  an  inconsiderable  quantity  of 
vitreous  humor.  In  cases  XVI.,  XVIII.,  and  XX.  no 
such  loss  occurred,  and  we  explain  the  tonometrical  dimi- 
nution by  assuming  that  in  the  introduction  of  the  thin 
troicart  the  pressure  exerted  upon  the  globe  was  suffici- 
ently intense  to  expel  all  the  blood  from  the  inner  veins. 
In  both  series  20  mm.  Hg.  correspond  exactly  to  20°  To. 
With  30  mm.  Hg.  we  obtained  a  difference  of  2|°  To., 
with  50  mm.  Hg.  of  4.3°  To.,  and,  as  we  ascend,  of  about 
4°  To.  This  proves  that  even  in  the  manual  application 
of  the  instrument,  Dor  employed  a  tolerably  constant 
pressure.  In  measuring  the  eyes  of  living  persons  we 
shall,  no  doubt,  obtain,  at  least  approximatively,  the  same 
differences. 

Dor  has  already  pointed  out  the  peculiar  relation  be- 
tween the  increase  of  manometrical  pressure  and  the  rise 
of  tonometrical  values.  His  statements  are  corroborated 
in  the  main  in  our  own  table.    For  the  sake  of  clearness 
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we  liere  group  together  the  tonornetrical  differences  of 
every  10  mm.  Hg.,  and  froni  200  mm.  of  every  20  mm. 
Hg. 

The  rise  of  Hg. 

From  0  to   10  mm.  causes  the  Ton.  to  rise  0.6° 


10  " 

20 

u 

u 

a 

1.2 

20  " 

30 

a 

u 
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2.° 

30  " 
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u 

u 

u 

1.4° 
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u 

u 

a 

1.3° 
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a 

u 
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it 

u 

a 

1.° 
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a 
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This  table  shows  the  constancy  of  the  increase  of  the 
tonometrical  values,  the  absence  of  a  negative  variation, 
and  the  reduction  of  the  increase  with  a  higher  rnano- 
metrical  pressure.  This  irregular  but  continual  reduction 
becomes  more  obvious  with  differences  of  Hg.  pressure 
greater  than  10  mm.  Hg. 
The  rise  of  Hg. 

From  0  to   50  mm.  causes  the  Ton.  to  rise  6.5° 
50  "  100    "       "  "  5.1° 

100  "  150    "       "  "  4.9° 

150  "  200    "       "  "  1.9° 

200  u  300    "       "  "  1.9° 

The  reason  why  the  tonometrical  differences  are  so 
slight  during  the  rise  of  the  Hg.  from  0-20  mm.  has 
already  been  explained.  In  those  cases  in  which  the 
untoward  accidents  of  loss  of  vitreous  humor  or  sudden 
escape  of  venous  blood  are  either  very  trifling  or  do  not 
occur  at  all,  we  observe  a  rapid  rise  of  the  tonometer 
in  the  very  beginning.  In  cases  IV.  and  XVIII.  we  find 
a  rise  of  3°,  in  V.,  VI.,  and  XII.  of  4°,  in  III.  of  5°. 

It  is  surprising  that  with  the  rise  of  the  Hg.  from  60- 
70  mm.  the  index  of  the  tonometer  advances  but  1°,  and 
more  than  1°  with  the  rise  of  the  Hg.  from  80  to  90  mm. 
In  attempting  to  discover  the  cause  of  this  irregularity 
in  the  series  of  tonometrical  differences,  we  ascertain 
that  with  the  rise  from  60-70  mm.  Hg.  the  tonometrical 
values  were  reduced  in  two  cases,  remained  stationary  in 
other  two  cases,  and  increased  only  0.5°  in  three  cases. 
We    therefore   observe   a  negative  variation  in  the 
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tension  of  the  sclera  in  two  cases.  The  following  ques- 
tions necessarily  present  themselves  : — What  conclusions 
as  regards  negative  variations  are  we  entitled  to  draw 
from  the  examination  of  our  special  cases  if  in  the  series 
of  average  values  we  find  no  negative  variations  ?  What 
is  the  relation  of  our  average  values  to  those  published 
by  A.Weber  I  Weber  found  that  the  tension  of  the  ocular 
walls  constantly  showed  a  negative  variation  amounting, 
in  the  case  of  the  sclera  and  with  a  pressure  of  60-90 
mm.  Hg.,  to  1-2°  To.  From  our  table  we  learn  that  this 
phenomenon  occurred  in  twelve  eyes,  and  in  several  of 
these  repeatedly  (L,  II,  VIII.,  XIII.,  and  XV.).  The 
observed  eighteen  negative  variations  may  be  classed  ac- 
cording to  the  degress  of  pressure  as  follows : — 

With  a  pressure  of  20  to   50  mm.  Hg.  9  neg.  variat. 
"  "  60       90       "       6  "  " 

"  "         160  "  180       "       3  "  " 

Consequently  we  obtained  in  more  than  one-half  of  the 
eyes  measured,  negative  variations.  One-half  of  these 
were  observed  with  a  pressure  of  less  than  60  mm.  Hg., 
one-third  with  a  pressure  between  60  and  90  mm.  Hg. 
I  wish  to  call  special  attention  to  the  variations  observed 
in  the  cases  II.  and  XV.,  in  which,  with  the  same  pres- 
sure of  20  mm.  Hg.,  I  first  obtained  17  and  22  respec- 
tively, and  a  very  short  time  subsequently  14  and  20°  To. 
I  have  sufficient  reason  to  consider  these  figures  as  com- 
pletely reliable,  since  each  of  them  represents  the  average 
of  at  least  three  observations,  in  which  the  position  of 

the  eyes  remained  unaltered.    I  cannot  determine  the 
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cause  of  discrepancy  between  the  observations  of  Weber 
and  our  own.  It  seems,  however,  highly  probable  that 
the  slow  rise  of  the  Hg.  allowed  a  gradual  dilatation  of 
the  ocular  membranes,  the  structural  changes  of  which 
did  not  always  occur  so  suddenly.  (We  assume  the  ex- 
istence of  structural  changes  in  all  cases  of  negative 
variations  under  a  high  pressure.)  This  view  also  ex- 
plains satisfactorily  the  frequent  immobility  of  the  tono- 
meter despite  the  rise  of  Hg. 

It  is,  however,  essential  to  refer  again  to  Tab.  I.  for 
the  sake  of  determining  whether  any  conclusions  may  be 
reached  as  to  the  various  influences  of  age,  of  the  diseases 
that  terminated  life,  and  of  the  period  of  time  intervening 
between  death  and  the  experiment.  The  ages  were  re- 
corded in  eighteen  cases,  and  these  may  be  grouped  into 
cases  under  and  over  45  years  of  age. 

In  the  first  group,  containing  cases  under  45  years  of 
age,  we  obtain,  with  0  mm.  Hg.,  an  average  tonometrical 
value  of  17.4°  ;  in  the  second  group,  of  19.6°.  There  is, 
consequently,  in  the  latter  group  an  excess  of  2.2°.  This 
agrees  exactly  with  our  results  in  the  tonometrical  meas- 
urements of  normal  living  eyes  at  different  ages.  In  the 
first  group  we  find  the  lowest  tension,  i.  e.,  15°  To.  in  a 
case  of  tuberculosis,  and  in  a  case  of  caries  of  long  stand- 
ing, which  finally  rendered  the  amputation  of  the  foot 
imperative.  A  tension  of  16°  To.  was  observed  in  a  case 
of  tuberculosis  and  in  a  case  of  typhoid  fever.  Unlike 
these  exhausting  diseases,  strangulated  hernia  runs  its 
course  rapidly  and  shows  the  highest  tension,  i.  e.7  23°  To. 
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This  case  was  examined  seven  hours  after  death.  From 
the  second  group  we  cannot  deduce  such  striking  influ- 
ences of  the  disease  upon  the  tension  of  the  dead  eye-ball. 
As  to  the  influence  of  the  time  of  the  post-mortem  ex- 
amination we  can  reach  no  definite  conclusions.  Upon 
the  whole  we  may  say  that  the  later  the  examination  is 
made  the  lower  will  be  the  degree  of  tension,  and  vice 
versa.  It  is  remarkable  that  the  tension  of  the  three 
eyes  of  the  patients  who  died  of  typhoid  fever  bears  an 
inverse  ratio  to  the  time  of  the  post-mortem  examination. 

It  is,  furthermore,  of  interest  to  note  the  shape  of  these 
twenty  eye-balls,  and  their  alterations  with  the  rise  of 
the  manometrical  column.  In  order  to  obtain  the  values 
of  tension  of  Tab.  I.  we  were  obliged  to  measure  the  cur- 
vatures. The  results  of  these  measurements  are  grouped 
together  in  Tab.  II.  In  the  last  row  we  placed  the  aver- 
age values. 

In  Table  II.  we  express  in  twentieths  of  a  millimetre 
the  height  of  a  segment,  which  is  determined  by  the 
diameter  of  the  tube  and  the  recession  of  the  central  style. 
With  these  data  it  is  easy  to  construct  the  whole  circle. 
The  numbers  indicate  in  twentieths  of  a  millimetre  the 
degree  of  recession  of  the  central  style  during  measure- 
ment. 
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The  average  numbers  show  that  the  sclera  which  after 
death  is  always  found  in  a  relaxed  state,  becomes  gradu- 
ally distended  and  assumes  an  approximatively  globular 
shape,  as  the  intraocular  pressure  is  artificially  raised  to 
60  mm.  Hg.  The  greatest  effect  is  produced  by  the  first 
20  nun.  Hg.,  by  which  the  height  of  the  segment  of  the 
circle  increases  -1  twentieths  of  a  millimetre  ;  with  the 
following  50  mm.  Hg.  the  increase  amounts  only  to  1.3 
twentieths.  To  these  to  nun.  but  little  value  can  be 
attached,  since  the  first  two  horizontal  rows,  representing 
the  values  of  curvature  for  0  and  10  mm.  Hg.,  have  no 
claim  to  accuracy.  In  more  than  one  half  of  the  cases  (L 
II.  III.  VI.  VIII..  etc.),  the  sclerotic  was  very  much  re- 
laxed, it  offered  no  resistance,  but  yielded  to  and  became 
flattened  by  slight  pressure  of  the  style.  This  consti- 
tutes the  source  of  error,  mentioned  in  a  2,  occurring  in 
cases  of  very  low  tension.  AVith  a  pressure  of  20  mm, 
Hg.  this  source  of  error  is  trifling  and  practically  insig- 
nificant. 

A  pressure  of  60-80  mm.  Hg.  produces  no  alteration 
in  the  convexity  of  the  sclera.  With  70  mm.  Hg.  we 
find  a  very  slight  variation  in  the  series  of  average 
values,  but  no  analogy  among  our  special  cases.  This  is 
very  natural,  as  the  tonometer  is  inadequate  to  measure 
such  slight  degrees  of  difference.  AVith  the  increase  of 
pressure  from  SO  to  90  mm.  Hg.  the  convexity  dimin- 
ishes somewhat :  it  then  remains  stationary  up  to  100 
mm.  Hg. ;  from  100  to  300  mm.  Hg.  it  decreases  verv 
slowly,  but  continuously.    The  eyeball  increases  in  size. 
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The  latter  200  mm.  Hg.  diminish  the  height  of  the  seg- 
ment of  the  circle  by  mm. 

From  our  special  cases  we  draw  the  following  conclu- 
sions : — 

1.  There  are  very  considerable  variations  in  the  abso- 
lute size  of  the  eyeballs.  The  extreme  cases  are  VI.  and 
XIII.  in  which,  with,  a  pressure  of  80  mm.  Hg.,  the  differ- 
ence in  the  height  of  the  segments  amounts  to  2V  mm. 

2.  The  elasticity  or  rigidity  of  the  sclera  varies 
greatly.  The  eye  XVI.  attains  the  greatest  scleral  con- 
vexity with  a  pressure  of  20  mm.  Hg.  ;  but  180  mm.  Hg. 
are  required  to  produce  the  same  effect  in  eye  VIII.,  while 
the  eyes  X.  and  XV.  begin  to  diminish  in  convexity,  i.  e., 
become  distended  with  a  pressure  of  100  mm.  Hg.  Other 
eyes  retain  their  greatest  convexity  up  to  200  mm.  Hg. 
There  are  even  cases,  c.  g.  case  III.,  in  which  we  could 
observe  no  diminution  of  convexity.  In  no  case  was  the 
pressure  raised  beyond  200  mm.  Hg. 

In  order  to  determine  the  conditions  of  elasticity  of 
the  capsule  of  the  globe,  and  its  reaction  upon  the  intra- 
ocular pressure,  I  instituted  tonometrical  measurements, 
with  a  gradual  diminution  of  the  artificially  increased 
pressure,  on  nine  of  the  eyes  mentioned  in  our  first  two 
tables.  In  selecting  these  nine  eyes,  I  was  led  only  by 
my  own  convenience  with  regard  to  time.  The  rows  a  and 

in  Table  III.,  denote  the  tonometrical  values  with  the 
same  Hg.  pressure;  a  with  the  rising  manometrical 
column,  b  with  the  sinking  manometrical  column.  The 
numbers  of  Table  III.  have  the  same  significance  as  those 
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of  Table  I. ;  they  express  the  intraocular  pressure  in  tono- 
metrical  degrees. 


TABLE  III. 


s  a 
s  a 

IV. 

V. 

VI. 

X. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 
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a 

b 

a 

b 

a' 

b 

a 

b 

a 

b 

a 

b 
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0 

23 

25 

17 

11 

16 

14 

15 

14 

17 

17 

22 

21 

10 

21 

20 

19 

2.6 

10 

25 

26.5 

20 

12 

21 

21 

20 

23 

16 

12 

18 

21.5 

17 

10 

1.8 

20 

26 

21 

12 

20 

17 

17 

21 

21 

21 

20.5 

26 

19 

15 

22 

23 

18 

15 

1.1 

30 

26 

27 

23 

16 

21 

17 

18.5 

23 

23.5 

23 

21.5 

27 

18 

23 

22 

16 

0.9 

40 

25 

25 

19 

22 

18 

25 

24 

24 

24 

23 

28 

22 

20 

23 

23 

23 

21 

1.3 

50 

26 
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26 

24.5 

23 

19 

26 

25 

24.5 

26.5 

25 

24 

26 

25.5 

23 

0.7 

60 

27 

24 

22 

26.5 

26_ 

•27 

27 

27 

31 
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27 

26 

26 

0.3 
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29 

28 

26 

27 

24 

28 

28 

29 

32 

26 

25 
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27.5 

26 
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30 

29 

27 
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25 
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30 

30 

29 
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28 

26 
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28 

31 
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32 

34 

30 

30 

28 

29 

0 
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31 

31 

29 

28 

31.5:31 

30 

30 

32.5 

36 

31 

30~ 

30 

30 

29 

0 

110 

33.5 

34 

32 

29.5 

- 

31 

34.5 

36 

33.5 

31.5 

30.5 

31.5 

0 

120 

34 

33 

30 

30 

32.5'32 

32 

31 

35 

37 

35 

34 

32 

31 

32 

31.5 

0.3 

130 

34.5 

34 

34 

32.5 

30.5 

34 

33 

36 

37 

35.5 

33 

0.3 

140 

35 

34.5 

32 

35 

33 

33 

37 

36 

33 

34 

33.5 

0.5 

150 

37 

35 

35 

33 

31 

35.5 

33.5 

34 

38 

38 

36.5  36 

34 

34 

33.5 

0.8 

160 

35  « 

36 

3G.5 

33.5 

39 

38 

38 

37.5  35 

34 

0.5 

170 

37.5 

36 

34 

37 

34 

39 

39 

38 

36 

35.5 

34 

0.8 

180 

37.5 

35.5 

36 
37 

34.5 

35 

39.5 

38.5 

37 

35.5 

1 

190 

37.5 

36 

35 

39.5 

39 

36.5 

36 

1 

200 

38 

36 

37 

35 

38 

35 

39.5 

36.5 

36 

1.3 

The  average  difference  is  positive  throughout ;  i.  e.  the 
average  of  a  exceeds  that  of  b  by  the  noted  values.  The 
difference  is  greatest  at  the  beginning  and  the  end  of  the 
row,  with  either  slight  or  very  considerable  augmenta- 
tion of  the  intraocular  pressure.  Between  80  and  140 
mm.  Hg.  the  difference  amounts  to  either  0  or  only  0.3° 
To.  I  am,  however,  of  opinion  that  these  average  dif- 
ferences are  in  reality  too  small,  and  that,  by  adding  1 
on  an  average,  we  obtain  a  more  correct  result.  This 
view  is  based  on  the  fact  that  the  eyes  IV.,  XII.,  and 
XIII.  show  a  negative  difference  throughout,  b  exceed- 
ing <2,  while  in  the  other  six  eyes  the  difference  is  posi- 
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tive.  I  am  inclined  to  think  that  the  negative  difference 
is  due  to  an  accidental  obstruction  in  the  caliber  of  the 
thin  canula,  perhaps  to  the  entrance  of  vitreous  substance, 
etc.    Our  results  are  therefore  as  follows : — 

If  in  the  dead  eye  the  intraocular  pressure  is  raised  to 
200-300  mm.  Hg. ;  we  obtain  with  the  sinking  column  on 
an  average  0.5-1°  and  1.5-2°  To.  less  than  with  the  same 
height  of  the  rising  column.  With  very  high  and  very 
low  degrees  of  pressure  these  differences  are  considera- 
bly greater  than  with  moderate  degrees.  A  pressure  of 
200  mm.  Hg.  dilates  the  capsule  of  the  eyeball  beyond 
the  coefficient  of  its  total  elasticity. 


TABLE  IV. 


2  a 

IV. 

XIV. 

XV. 

i  a 

CD 

£  bo 

a 

b 

a 

b 

a 

b 

0 

13.5 

13 

10 

5 

14 

12 

10 

13.5 

13 

7 

9 

14 

14 

20 

13.5 

13 

14 

14 

30 

13.5 

13 

14 

40 

14 

13 

13 

14 

14 

14.5 

50 

14 

13 

13.5 

15 

15 

60 

14 

13 

14 

14 

15 

15 

70 

14 

13 

14 

15 

15 

80 

14 

13 

14 

15 

14.5 

90 

14 

13 

14 

14.5 

15 

100 

14 

13 

14 

14.5 

14.5 

14 

120 

13 

14.5 

14.5 

140 

15 

14.5 

13.5 

160 

13 

13 

14 

13.5 

180 

13 

13 

14.5 

14.5 

14 

13.5 

200 

13 

13 

14.5 

13.5 

13.5 

13.5 

In  instituting  comparative  measurements  of  curvature 
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we  arrive  at  conclusions  similar  to  those  reached  in  our 
comparative  measurements  of  pressure  with  the  sinking 
and  rising  Hg.  column.  The  comparative  measurements  of 
curvature  are  of  little  interest ;  and  I  therefore  tabulate 
only  three  of  these  observations.  Eye  IV.  retains  its  curva- 
ture 13,  which  it  acquired  with  20  mm.  Hg. ;  the  distend- 
ed sclerotic  does  not  contract  in  the  least.  The  sclerotic 
of  eye  XIV.  contracts  but  incompletely ;  with  40  mm. 
Hg.,  a  amounts  to  \\ ;  b  to  |4  mm.  For  reasons  already 
mentioned,  we  disregard  the  first  two  measurements  with 
0  and  10.  In  case  XV.  the  sclerotic  contracts  complete- 
ly, but  very  slowly,  with  a  comparatively  low  Hg.  pres- 
sure. The  other  six  eyeballs,  upon  which  I  made  compar- 
ative measurements  of  curvature,  yield  essentially  the 
same  results. 

Intraocular  Pressure  of  Normal  Eyes. — Being  thus 
enabled  to  express,  with  the  aid  of  our  Table  I.,  all  tono- 
metrical  measurements  in  Hg.  mm.,  we  proceeded  at  once 
to  determine  the  intraocular  pressure  of  normal  eyes.  In 
examining  the  statements  hitherto  published  on  this  sub- 
ject by  Weber,  of  Darmstadt,  Dor,  and  Monnik,  we  per- 
ceived that  the  point  in  question  was  by  no  means  defi- 
nitely settled. 

Weber  found  in  his  tonometrical  measurements  of  about 
50  living  eyes  an  average  value  of  29°.  He  observed 
a  physiological  range  of  14°,  from  25  to  39.  Weber,  how- 
ever, regards  his  average  value  as  too  high,  and  says  as 
follows  :*  "If  we  consider  that  the  application  of  the 

*  Arch.  f.  OpMh.  XIII.,  1,  209. 
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tonometer  causes  at  times  violent  involuntary  muscular 
contractions,  which  may  raise  the  tension  to  40-50°,  if 
we  furthermore  consider  that  most  of  the  values  between 
25°  and  33°  vary  with  a  gradual  increase  of  pressure,  and 
that  the  high  average  can  only  be  reached  by  suddenly 
increasing  the  pressure  considerably  without  resorting  to 
its  intermediate  degrees,  we  may  undoubtedly  be  allowed 
to  estimate  the  degree  of  normal  tension  of  the  sclerotic 
at  26-27°  Ton.,  corresponding  to  a  Hg.  pressure  of  30-40 
mm.  This  value  still  exceeds  the  average  found  by  pal- 
pation. By  this  method  the  average  is  generally  esti- 
mated at  20-30  mm.  Hg. ;  sometimes  30-40  mm.  Hg.  are 
considered  normal."  Thus,  according  to  Weber,  the  range 
of  physiological  variations  extends  from  20-40  mm.  Hg. 

Dor  obtained  27°  To.  =37  mm.  Hg.,  as  the  average 
value  of  intraocular  pressure.*  Since  he,  however,  mea- 
sured the  eyes  according  to  his  old  method,  we  may,  a 
priori,  state  that  his  tonometrical  values  are  too  high. 

Monnik,  in  his  last  monograph,  "  a  new  tonometer  and 
its  use,"f  speaks  of  the  normal  intraocular  pressure  as 
follows :  "  The  limit  of  normal  and  morbidly  altered  tension 
is  probably  not  the  same  for  every  eye,  and  cannot  be 
accurately  determined  for  one  particular  eye."  He  desig- 
nates those  eyes  as  normal,  in  which  a  pressure  of  10-15° 
is  requisite  to  cause  a  depression  of  I  mm.  Unfortunate- 
ly, Monnik's  results  are  not  comparable  with  ours,  since 
they  cannot  be  commuted  into  Hg.  mm.    Monnik's  obser- 

*  Arch.  f.  Ophth.  XIV,  1,  25. 
f  Arch.  f.  Ophth.  XVI.,  1,  72. 
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-  vations  as  to  the  decided  influence  of  age  upon  the  tension 
of  the  globe  were  of  particular  interest  to  me,  since  I  had 
also  noticed  this  relation  in  the  very  biennging  of  my 
experiments.  He  states  that,  in  order  to  obtain  a  depres- 
sion of  I  mm., 

At  the  age  of  10-20,  20-40,  40-60  years,  an  average 
pressure  of  12°,  12.5°    14.6°  is  required. 

Monnik  guardedly  adds  that  the  number  of  his  ob- 
servations is  too  small  to  establish  the  constancy  of  that 
influence. 

In  order  to  solve  this  question  at  least  approximative- 
ly,  I  measured  about  100  normal  living  eyes.  The  results 
of  these  measurements  are  recorded  on  Table  V.,  and 
grouped  together  according  to  their  tonometrical  values. 


TABLE  V. 

Tonometrical  examinations  of  102  normal  human 

eyes. 

(Curvatures  measured  in  mm.) 


3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 


Ryf,  Christian,  12  y. ,  O.  s  

Bosch,  Joh,  8  y.,  O.  s  

Mad,  Adolf,  16  y.,  O.  d  

Jacob,  Fried.,  21  y.,  O.  d.  Recovering  from  typhoid  fever 

Id.  O.  s  

Jaggi,  M.,  22  y.,  O.  d.    Recovering  from  typhoid  fever.  .  , 

Id.  O.  s  

Messerli,  Marie,  5  y. ,  O.  d  , 

Zingg,  Rosina,  7  y. ,  0.  d  

Bigler,  Marie,  7  y. ,  O.  s  

Schmied,  Emil.  22  y.,  O.  d  , 

Bieri,  Christ.,  13  y.,  O.  d  

Amstutz,  Marie,  17  y.,  O.  s  

Laurenti,  Otto,  20  y.,  O.  d  


19 

22 

18 

22.5 

15.5 

22.5 

14 

22.5 

14.5 

22.5 

15 

22.5 

15 

22.5 

18 

23 

17.5 

23 

15 

23 

16 

23 

15.5 

23 

16 

23 

15 

23 

No. 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 
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Matthys,  Jak. ,  21  y. ,  O.  d  

Moser,  Gottfried,  23  y.,  O.  d  

Id.  O.  s  

Streit,  Chr.,  24  y.,  O.  s  

M  tiller,  Fried. ,  23  y. ,  O.  d.  Recovering  from  typhoid  fever. . 

Id.  O.  s  

Mosimann,  S.,  41  y. ,  O.  d.    Perichondritis  laryngea  

Grimm,  Chr.,  66  y. ,  O.  d.  Leucaemia  

Id.  O.  s  

Bigler,  Marie,  11  y.,  O.  d  

Liechti,  Jacob,  15  y. ,  O.  d  

Begeler,  Rud. ,  22  y. ,  O.  d  

Id.  O.  s  

Streit,  Christ.,  24  y.,  O.  d  

Gerber,  Christ.,  10  y.,  O.  s  

Koller,  Lina,  10  y.,  O.  d  

Ead.  O.  s  

Bieri,  Christ.,  13  y.,  O.  s  

Mai,  Adolf,  16  y.,  O.  s  

Hofer,  Joh.,  17  y.,  O.  d  

Amstutz,  M.,  17  y.,  O.  d.    (O.  s.  No.  13.)  

Fliickiger,  Andreas,  20  y. ,  O.  d  

Id.  O.  s  

Lehmann,  Christ.,  21  y.,  O.  s  

Hodel,  Marie,  22  y. ,  O.  d  

Brechbuhl,  Ulrich,  26  y.,  O.  d  

Friedrich,  Christ.,  30  y.,  O.  d  

Kohler,  Marie,  30  y.,  O.  d  

Ead.  O.  s  

Zwahlen,  Christ.,  35  y.,  O.  d  

Sorgen,  Joh.,  35  y.,  O.  d  

Id.  O.  s  

Marg,  Simon,  35  y. ,  O.  s  

Stucki,  Friedr.,  44  y.,  O.  s  

Rufenacht,  Magdal.,  55  y.,  O.  d  

Burri,  Anna,  25  y.,  O.  d  

Ead  O.  s  

Kummer,  Jacob,  18  y. ,  O.  d  

Dreier,  Anna,  24  y.,  O.  d  

Ead.  O.  s  

Sommer,  Anna,  40  y. ,  O.  d  

Ead.  O.  s  

Rufenacht,  Magdal,  55  y.,  O.  s.    (O.  d.=No.  49.)  

Niklaus,  Gottfried,  30  y.,  O.  d  

Id.  O.  s  

Biedermann,  Gottfr.,  14  y.,  O.  s  

Matthys,  Jacob,  21  y.,  O.  s.    (O.  d.,  No.  15)  

Hodel,  Marie,  22  y.,  O.  d  

Brechbuhl,  Ulrich,  26  y.,  O.  s  

Jost,  Elizabeth,  28  y.,  O.  s  

Stoller,  Marg.,  31  y.,  O.  d  

Ead.  O.  s  

Keller  Joh.,  38  y.,  O.  d  
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68 
69 
70 
71 

7-: 

7:^ 
74 
75 
76 


79 
SO 
81 
S2 

S4 
85 
So 
S7 

ss 

S9 
90 
91 
92 
93 
94 
95 
96 
97 
9S 
99 
100 
101 
102 


ZaUffST.  Joh..  38  v..  0.  S  

Rdschli,  Mrs..  40  v..  O.  d  

StucM.  Friedr..  44  v..  O.  d  

Siegerist.  Mrs..  50  y. .  O.  d  

Aeschbach,  Abraham,  51  v.,  O.  d  

Weiercnann,  Job...  55  y. .  0.  d  

Kunz.  Samuel.  57  v..  0.  d  

Bachier.  Rud..  64  V..  0.  d   13.5 

Id.  O.  s  

Zehnder.  Joh..  71  y. .  0.  d  

Hiltbrunner,  Gottfr..  35  v..  O.  s  

Keller,  Joh. ,  38  y. .  O.  s.    (O.  d.  =No.  67.)   13.5 

Roschli.  Mrs..  40  y..  O.  s.    (0.  d.=>'o.  69.)  

Rolli  Samuel.  41  v..  O.  d  

Id.  O.  s  

Frei.  Maria,  50  y. ,  O.  d  

Ead.  O.  s  

Kunz.  Samuel.  57  y. .  0.  s  

Srucki.  Joh.,  63  v.,  0.  s  


Zehnder,  Joh.,  71  y. 
Hiltbrunner.  Gottfr. 


0.  d.  .0.  s.=Xo.  77. ). . 
35  y. .  O.  d.    (O.  s.  =Ko. 


Zaugrg.  Joh..  38  y..  O.  d  

Feller.  David.  54  y  .,  0.  d   

Fric.ili.  Friedr..  58  y..  O.  d  

Christen,  Xicol.,  58  y.,  O.  s  

Siegerist.  Mrs..  50  y.     0.  d.=So.  71.)  

Krebs.  Anna,  60  v.,  0.  s  

Stueki,  Joh.,  63  y.,  O.  d.    (O.  s.=Xo.  So.  

Friedli,  Friedr..  58  y..  O.  s.    ^O.  d.  =  Xo.  93.)  

Jonas.  Nicolaus.  64  y..  0.  d.    iO.  s.  =Xo.  87.)  

Bohnenblust,  Rud.,  72  y.,  O.  d  

Christen,  Xikol.  58  v..  0.  s.    (O.  d.=>~o.  94.)  

Bohnenblust,  RucL.*72  v..  0.  s.     0.  d.=No.  100.), 


13 

25 

17 

25 

14 

25 

-i  -  - 

lo.D 

2o 

15 

25 

15 

25 

16  1 

25 

lo.D 

25 

14 

25 

13 

25 

15 

25.5 

lo.a 

03.9 

16 

25.5 

12 

25.5 

12 

25.5 

16 

25.5 

15 

25.5 

16 

2  o.o 

14 

2o.o 

15 

o  

85.5 

13 

25.5 

10 

14 

26 

15 

26 

17 

26 

13 

26 

13 

26 

15 

26 

15 

26 

13  5 

26 

13 

26.5 

14 

26.5 

12.5 

26.5 

12.5 

I  27 

12 

.  27 

Slimming  up  all  these  observations  we  obtain,  with 
variations  of  5C  To.  =  30—70  Hg.  mm.,  an  average  value 
of  %2±. 5 c  To.  =  50  mm.  Hg.  for  the  normal  eye.  Tone- 
metrically  our  average  is  smaller  than  Dor's,  but  requires 
the  higher  equivalent.  Hg.  column,  of  50  mm.  instead  of 
37  mm.  Our  results  bear  a  similar  relation  to  Weber's, 
who  likewise  employed  the  weight  of  the  instrument  as 
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a  constant.  Weber  is  inclined  to  estimate  the  average 
tension  of  normal  eyes  at  26-27°  To.,  or  even  less,  viz. : 
20-30  mm.  lb.  Still  we  have  no  reason  to  doubt  our 
results,  since  they  are  based  upon  more  extensive  obser- 
vations, and  exhibit  only  variations  of  5°  To.,  and  not 
of  14. 

The  influence  of  age  upon  the  tension  of  the  globe  is 
so  striking  that  an  investigation  of  this  correlation,  for 
the  sake  of  determining  the  range  of  physiological  varia- 
tions for  the  different  periods  of  life,  appeared  to  us  of 
greater  importance  than  the  computation  of  a  general 
average  value. 

For  the  sake  of  clearness  we  arranged  in  Table  VI.  the 
tonometrical  values  according  to  age.  The  second  row 
contains  the  Hg.  pressure  (see  Table  I.),  corresponding 
to  the  tonometrical  degrees  of  the  first  row. 


TABLE  VI. 


TENSION. 

AGE. 

Number 

oi  uoserva- 

To.0 

Hg.  mm. 

tions. 

Under 
25  years. 

25-45 
years. 

45-65 
years. 

Over  65 
years. 

22 

30 

1 

1 

22.5 

37 

6 

6 

23 

39 

16 

13 

*3 

23.5 

40 

5 

5 

24 

46 

21 

11 

*9 

i 

24.5 

49 

10 

3 

6 

l 

25 

52 

18 

3 

8 

6 

'i 

25.5 

54 

14 

5 

5 

l 

26 

60 

9 

3 

6 

26.5 

66 

3 

2 

'i 

27 

70 

2 

1 

l 

The  three  eyes  of  25-45  years  with  a  tension  of  23°  To. 
belong  to  persons  whose  state  of  nutrition  was  abnor- 
mally bad,  and  in  whom  the  pressure  of  the  blood  was 
very  low.  Mosiniann,  Joh.,  had  been  attacked  three 
weeks  previous  to  the  measurement  with  veiy  severe 
■perichondritis  laryngea,  and  saved  from  suffocation  by  a 
speedy  tracheotomy.  Grimm,  Joh.,  No.  22,  suffered 
from  extensive  leucaeniic  swelling  of  all  lymphatic  glands ; 
his  eyes  were  intact.  I  therefore  think  that,  in  drawing 
our  conclusions  from  Table  VI.,  we  may  justly  disregard 
the  three  eyes  of  persons  whose  general  tone  was  ab- 
normally low  at  the  time  of  measurement. 

From  the  foregoing  table  we  learn  : — 

That  a  tension  of  22-23.5°  To.  is  commonly  observed 
in  eyes  under  25  years ;  a  tension  of  24-24.5°  at  every  age 
up  to  65  years,  and  as  frequently  under  25  as  between 
25  and  45  years,  but  very  seldom  over  45  years.  Of  the 
cases  under  25  years  of  age,  17  per  cent,  showed  a  ten- 
sion of  25° ;  the  remaining  83  per  cent,  are  nearly 
equally  distributed  among  the  cases  of  25-45,  and  over 
45  years  of  age.  A  tension  of  25.5°  To.  was  observed 
exclusively  in  cases  over  25  years  of  age,  and  found  to 
be  equally  frequent  in  cases  of  25-45,  and  over  45  years 
of  ao-e.  A  tension  of  26"  was  observed  in  double  the 
number  of  cases  over  45  years,  as  between  25-45  years. 
Degrees  of  tension  of  26.5  and  27  were  observed  exclu- 
sively in  cases  over  45  years. 

Summary  of  our  analysis  : — 

First :    The  normal  tension  of  eyes  under  25  years 
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varies  commonly  between  22.5  and  24°  To.  =  27-46 
mm.  Hg.  Variations  of  22-25°  To.  =  30-54  mm.  Hg., 
are  still  within  the  range  of  physiological  tension.  We 
may  consider  23°  To.  =  40  mm.  Hg.  as  the  average  value. 

Secondly:  Eyes  between  25  and  45  years  possess  an 
average  tension  of  25°  To.  =  52  mm.  Hg.,  with  a  phy- 
siological range  of  24-26°  To.  =  40-60  mm.  Hg. 

Thirdly  :  Eyes  between  45  and  65  years  possess  an 
average  tension  of  25.5  To.°  =  54  mm.  Hg.,  with  a  phy- 
siological range  o±  24-27°  To.  =  46-70  mm.  Hg. 

Fourthly :  The  j)hysiological  tension  of  eyes  above  65 
years,  varies  between  25°  and  27°  To.  =52-70  mm.  Hg., 
with  an  average  value  of  26°  To.  =  60-64  mm.  Hg. 

Thus  we  obtain  the  following  results  : — 
Under     25  years  an  average  of  23°  To.  =  40  mm.  Hg. 
Between  25  and  45  years  "         25°       =  52 
45  and  65    "     "         25.5°     =  54 
Over       65  "      "         26°  60 

which  show  that  the  normal  intraocular  pressure  in- 
creases with  age. 

EFFECT  OF  ATEOPINE. 

Several  years  ago,  A.  v.  Graefe  made  the  clinical 
observation  that  atropine  diminishes  the  intraocular 
pressure.  This  has  been  confirmed  by  various  authors. 
A  discrepancy  of  opinion,  however,  prevails  as  to  the 
degree  of  diminution  caused  by  atropine.  Dor*  ob- 
served a  constant  diminution  of  pressure  of  1-3°  To. 

*  Arch.  f.  Ophth.,  XIV.,  1.  45. 
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Weber*  states  that  in  some  cases  lie  found  a  diminution 
of  10-14°  To.  This  result  becomes  intelligible  only,  if, 
instead  of  10-14°  To.,  we  are  permitted  to  read  10-14 
mm.  Hg.  In  his  paper :  "  Over  den  Invloed  van  Atro- 
pine op  de  intraoculaire  Drukking,"  f  Adamlik  esti- 
mates the  maximum  diminution  of  intraocular  pressure 
caused  by  atropine  at  6  mm.  Hg.  Stelhvag  von  Carion  J 
strenuously  declared  that  manometrical  experiments 
prove  absolutely  nothing  in  regard  to  the  direct  influence 
of  mydriatics  and  myotics  upon  the  intraocular  pressure. 
"  The  autonomy  of  the  inner  current  and  the  stability  of 
the  intraocular  quantity  of  blood  become  annulled  by 
the  opening  of  the  capsule.  The  ciliary  muscle  gains  a 
greater  influence  upon  the  tension  of  the  sclerotic." 
Stelhvag  furthermore  says,  that  tonometrical  experi- 
ments solely  may  yield  a  proof  of  the  direct  influence  of 
those  agents  upon  the  degree  of  intraocular  pressure. 
Stimulated  by  Stellwag's  view,  we  instituted  a  series  of 
experiments  with  Dor's  tonometer,  in  order  to  determine 
the  effect  of  atropine.  With  the  exception  of  two  cases, 
examined  at  different  periods,  the  thirty-six  cases  re- 
corded on  Table  VII.  are  arranged  according  to  the 
intensity  of  the  effect  caused  by  the  instillation  of  atro- 
pine. We  generally  used  1-2  drops  of  a  iv.  gr.  ad  1  j. 
solution. 

*  Arch.  f.  Ophth.,  XIII,  1,  250. 

f  Physiolog.  Laborator.  v.  Utrecht,  70. 

%  Der  intraoculare  Druck  und  die  Innervationsverhaltnisse  der  Iris  :  1868, 

9 
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TABLE  VII. 


Tonometrical  observations  with  regard  to  the  influence  of 
atropine  upon  intraocular  pressure. 


Tens. 

No. 

Curv. 

Ante 

Post 

Atrop. 

Atrop. 

1 

15 

26 

26.5 

2 

14 

26 

26 

3 

15 

24 

24 

4 

13.5 

24 

24 

5 

16 

26.5 

26.5 

6 

16 

24 

24 

7 

15 

24.5 

24 

8 

18 

23 

22.5 

9 

14 

24 

23.5 

10 

14 

23 

22.5 

11 

14 

24 

23.5 

12 

18 

22.5 



22 

13 

17 

24** 

23.5 

14 

15 

25.5 

25 

15 

13 

25.5 

25 

16 

14 

24 

23.5 

17 

16 

25.5 

24.5 

18 

15 

25.5 

24.5 

19 

19 

25 

24 

20 

17 

25 

24 

21 

18 

24.5 



24 

23.5 

22 

17.5 

23" 

23 

24  hours  "  "   

22 

23 

19 

22 



21 

24 

15 

25*5 

24*5 

25 

16 

24.5 

23.5 

26 

16.5 

23 

22 

27 

15 

25 

24 

28 

19 

24.5 

23 

29 

18 

24.5 

23 

30 

17 

25 

23.5 

31 

14.5 

27 

25.5 

32 

25 

17 

23*' 

33 

18 

24.5 

22.5 

34 

17.5 

25 

53 

35 

17.5 

25 

23 

36 

14.5 

24.5 

22.5 

131 


If,  in  accordance  with  Table  I.,  we  estimate  the  range 
of  extreme  physiological  variations  of  intraocular  pres- 
sure at  an  average  value  of  0.5°  To.  =  6  mm.  Hg.,  we 
derive  from  the  foregoing  observations 


TABLE  VIII. 


Number  of 


cases 

observ'd 

in 

percent. 

1 

3 

6 

16 

11 

29 

11 

29 

4 

10 

5 

13 

To. 


mm. 


Atropine  caused  an  increase  of  pressure  of. 

"       "  "  of. 

diminution   "        of . 


0.5 

6 

.0 

0 

0.5 

6 

1 

12 

1.5 

18 

2 

24 

We  were  very  much  surprised  at  the  unexpected  re- 
sult obtained  in  the  first  case,  and  very  carefully 
repeated  the  measurement  several  times,  bat  always 
with  the  same  effect.  As,  however,  this  case  is  unique 
in  the  series  of  our  experiments,  and  the  increase  of 
pressure  insignificant,  I  am  inclined  to  question  its  val- 
idity, and  to  ascribe  these  0.5°  To.  to  unavoidable  sources 
of  error.  In  two  cases  Monnih  observed  an  increase  of 
intraocular  pressure  after  atropine,  but  both  cases  were 
complicated  with  posterior  synechia!. 

Here,  the  stretching  of  the  synechia  by  atropine  may 
have  caused  an  abnormal  irritation  of  the  trigeminus, 
which  resulted  in  an  increase  of  intraocular  pressure. 
A.  v.  G.  Graefe  mentions  cases  of  chronic  glaucoma,  in 
which  an  acute  attack  supervened  after  the  instillation 
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of  atropine.  May  we  not  explain  this  by  assuming  that, 
in  many  cases  of  glaucoma,  the  fifth  nerve  is  in  an 
abnormally  irritable  condition,  and  reacts  in  an  anoma- 
lous manner  upon  the  excitation  by  atropine  % 

In  our  case  1  the  ordinary  instillation  of  atropine 
caused  a  regular,  but  moderate,  by  no  means  maximum, 
dilatation  of  the  pupil.  In  fully  80  per  cent,  of  our 
cases  we  observed  a  diminution  of  intraocular  pressure 
amounting,  in  the  majority  of  cases,  to  0.5-1°  To. =6-1 2 
mm.  Hg.  This  result  corresponds  best  with  Dor's  obser- 
vations. 

The  degree  of  diminution  of  intraocular  pressure, 
seems  to  depend  greatly  upon  the  length  of  time  the 
atropine  is  allowed  to  act.  On  this  point  our  observa- 
tions are,  unfortunately,  somewhat  inaccurate,  because 
we  neglected  to  take  notice  of  it  in  the  beginning.  In 
case  22  no  effect  was  manifest  a  quarter  of  an  hour  after 
the  instillation,  though  the  pupil  was  fully  dilated, 
while  twenty -four  hours  later  the  tension  had  decreased 
1°  To.  In  case  21  we  observed  a  diminution  of  tension 
of  0.5°  after  the  first  hour,  but  of  1°  To.  after  twenty- 
four  hours.  Before  our  attention  had  been  directed  to 
this  point  we  often  made  the  second  measurement  |-1 
hour  after  the  instillation.  This,  perhaps,  partially 
explains  why,  in  six  cases,  we  found  no  diminution  of 
pressure.  We  may  summarily  state,  first,  that  the  effect 
of  atropine  to  diminish  the  intraocular  pressure  has 
been  tonometrically  demonstrated  in  the  majority  of 
cases  ;  secondly,  that  its  effect  to  increase  the  pressure  of 
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eyes  'without  glaucoma  or  iridic  adhesions  is  highly 
questionable;  thirdly,  that  its  effect  does  not  become 
manifest  in  a  small  mirnber  of  cases. 

INFLUENCE  OF  IRIDECTOMY  UPON  INTRAOCULAR  PRESSURE. 

There  are  but  very  few  observations  on  record  as  to 
the  influence  of  iridectomy  upon  intraocular  pressure, 
measured  with  either  the  tonometer  or  manometer.  In 
accordance  with  his  former  experiments,  Dor  estimated 
the  diminution  of  pressure  by  iridectomy,  eight  days 
after  the  operation,  at  5°  To.  on  an  average.  Hippel 
and  Grrunhagen*  investigated  the  subject  manometrically 
on  normal  animal  eyes.  In  their  four  published  experi- 
ments the  diminution  of  pressure  varies  between  4  and 
19  mm.  Hg.,  yielding  an  average  of  12.5  mm.  They 
excised  at  least  one-sixth  of  the  iris,  and  made  the  second 
measurement  after  several  days,  when  the  wound  was 
nearly  cicatrized.  In  the  following  table  we  group 
together  several  tonometrical  observations,  made  chiefly 
by  Dor,  at  the  clinic  in  Bern,  according  to  the  other 
method  of  measurement  ( — 10  denotes  a  pressure  below 
10,  which  cannot  be  measured  accurately  with  the  tono- 
meter.) 

*Arch.  f.  Ophth.  XIV.  1,  44. 
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TABLE  IX. 

Tonometrical  observations  on  the  influence  of  iridec- 
tomy upon  intraocular  pressure. 


Gerber,  Ulr.,  65  y.,  O.  d.    Cataract  irit.  plast  

Immediately  after  irid  

6  days  "  "   

Sommer,  A. ,  75  y. ,  0.  d.  Glaucoma  

6  days  after  irid   

Ead.  O.  s  

8  days  after  irid  

Feller,  David,  54  y.,  O.  s.  Glaucoma  

8  days  after  irid  

Hirschi,  Eliz.,  59  y.,  O.  s.  Glaucoma  

11  days  after  irid  

Ead.  O.  d.  Glaucoma  

7  weeks  after  irid  

Franz,  J.,  20  y. ,  O.  s.   Glaucom.  secund.  Pannus, 

9  days  after  irid  

Id.  O.  d.    Leucom.  Pannus  

9  days  after  irid  , 

Detten,  Eliz.,  25  y.,  O.  s.  Iritis  

Immediately  after  irid  

3  days  "     "   , 

10  days  "  "   

Ead.  O.  d.  Iritis  

Immediately  after  irid  

3  days  "  "   

10  days  "  "   

Wenger,  Kath.,  57  y.,  O.  d.  Irido-choroiditis  

2  days  after  irid  


Ead. 
2  days  after  irid. 


0. 


Irido-choroid. 


Imhoof,  Jac,  46  y.,  0.  d.  Glaucoma  

9  days  after  irid  

Id.  O.  s.   Glaucoma.   Synech.  post. 

9  days  after  irid  

South,  Charles,  54  y.,  Glaucoma.  0.  d  

8  days  after  irid  


Curv. 


15 


15 

ii" 


17 


19 

i7* 


18 
id 


19 


18 


18 


15 
16 
13 


The  two  eyes  (7  and  8)  affected  with  secondary  glau- 
coma, consequent  upon  corneal  disease,  show,  nine  days 
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~  after  the  operation,  an  abnormally  low  intraocular 
pressure,  their  tension  being  11°  To.  lower  than  before 
the  operation.  If,  in  computing  the  average,  we  add 
those  two  eyes,  we  obtain  after  six  or  more  days  subse- 
quent to  the  iridectomy,  a  diminution  of  intraocular 
pressure  of  about  4°  To. =48  mm.  Hg. 

If  we  disregard  the  eyes  7  and  8  as  exceptional,  we 
obtain  an  average  value  of  2.8°  To.  =  33  mm.  Hg. 

Thus  our  results  differ  from  those  of  the  above-named 
observers  and  hold  an  intermediate  place.  Even  our 
lower  average  of  33  mm.  Hg.  exceeds  more  than  twice 
the  average  obtained  by  Hippel  and  Grunhagen  in  their 
experiments.  This  discrepancy  may  be  explained  by  the 
fact  that  these  observers  experimented  upon  the  normal 
eyes  of  small  animals,  while  our  measurements  were 
made  on  human  eyes,  the  tension  of  which  was  in  the 
.majority  of  cases  pathologically  increased. 

PATHOLOGICAL  EYES. 

Our  last  essentially  practical  section  contains  a  table 
of  tonometrical  measurements  of  108  pathological  eyes. 
These  we  did  not  group  together  according  to  the  differ- 
ent forms  of  disease,  but  according  to  the  values  of  ten- 
sion. Though  it  was  our  aim  to  include  a  great  variety 
of  diseases,  yet  we  directed  our  attention  chiefly  to  cases 
of  glaucoma.  For  the  sake  of  completeness  we  recorded 
the  curvatures  of  all  the  cases  in  twentieths  of  a  milli- 
metre. 
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TABLE  X. 

Tonometrical  examinations  of  108  'pathological  human 

eyes. 


Ctjrv.  To. 


Klaefiger,  Gottl.,  13  y.,  0.  s.    Phthisis  bulbi  after  Irido 

choroid  , 

Idem.    O.  d.    Hyaloiditis  purulenta  

Liechti,  Jacob,  15  y.,  O.  d.  Phthisis  bulbi  after  cyclitis 
0.  s.,  normal  To.  =  23.5  

Jost,  Elizab.,  28  y.,  0.  d.  Phthisis  bulbi  incipiens  after 
cataracta  traumatica  with  synechia  post   . 

N.  N.,  O.  s. ,  Sclero-irido-choroiditis,  synech.  post.  Pupil 
partly  covered  by  plastic  exudation.  Sees  hands  of 
watch  distinctly  

Perillaz,  ;Henriette,  58  y. ,  O.  s.  Iritis  sympathica  Cata- 
racta   

Mann,  H.,  61  y.,  O.  s.  Phthisis  after  injury.  Large  ante- 
rior scleral  staphyloma.    B.  =  O  

Butcher,  William,  45  y. ,  O.  d.  Iridectomy  performed  one 
month  ago,  on  account  of  iritis  and  hypopion-keratitis. 


Phthisis  bulbi  after  cycli- 
Myop.  \.    Large  post.  Sta- 


Iridec- 


20 


Waldmann,  Samuel,  30  y. ,  O.  d 
tis  

Hemphraire,  James,  26  y. ,  O.  s. 

phyloma.    Solutio  retinae  , 

Hobbs,  Marie,  40  y.,  O.  d.     Old  irido-choroiditis 
tomy  6  and  2  years  ago.    S.  quantit  

Groslegier,  Jean,  30  y. ,  O  s.  Hydrophthalmus  congenitus 
lens  shrunk,  iritic  adhesions.    S.  -g\r  

Eiesen,  Samuel,  39  y. ,  O.  d  Iritis  sympath.  cataracta.  S 
quantit  ,  

Mosimann,  Joh.,  15  y. ,  O.  d.  Cicatrix  corneas  after  injury  ; 
synech.  ant  

Burk,  Marie,  17  y.,  O.  s.  Old  irido-chorioiditis.  Iridec- 
tomy 8  months  ago.  Lens  somewhat  opaque  since  2 
weeks.    (O.  d.,  norm.  To.  24)  

Brager,  Joseph,  45  y.,  O.  s.  Detachment  of  lower  half  of 
retina.  Large,  irregular  posterior  staphyloma  and 
choroiditis  atrophica.     Counts  fingers  in  3'  

Levi,  Samuel,  23  y.,  O.  d.  Had  formerly  kerato-iritis 
syphil.  (Lues,  congen.).  Pupil  somewhat  and  irregu- 
larly dilated  by  atropine  

Wiithrich,  Christ. ,  35  y.  Morbus  Basedowii.  Excessive  pro- 
trusion of  both  eyes  ;  lids  cannot  be  closed  ;  0.  d.  S. 
=  -2\?n.    Keratitis  ulcerosa  

Brager,  Joseph  ("No.  16),  0.  d.  Myopia  £.  Large  sickle- 
shaped  post,  staphyl  

Rindlisbacher,  Christ.,  75  y.,  0.  s.    Iritis  sympath  


15.5 

14 

14.5 

17 

14 
15 


21.5 
21 

22 

22 

22.5 
22.5 


137 


No.  Curt.  To. 


"Wenger.  Catharine.  37  v.,  0.  s.  Irido-choroiditis  

Leuenberger.  Abraham.  IS  y.    Atrophia  alba  

Zwahlen.  Christ.,  36  jr.,  0.  s.  Paralysis  of  all  the  branches 
of  the  X.  oculo-motor,  s. ,  excepting-  the  ciliary  branch. 

Paralys.  trigem.  sin.    S.  norm  

Locher,  Anna.  29  jr.,  O.  s.  Solutio  retin.  Visual  field 
almost  entirely  wanting ;  eccentrically  in  a  very  small 
spot.    S.  =  After  puncture  of  the  retro-retinal 

exudation  To.  19  

Siegenthaler,  Joh. ,  47  y.  Trauma  bulbi ,  luxatio  lentis ; 
rupture  of  iris  ;   extravasation   of  blood  into  ant. 

chamber,  vitreous  body  and  retina  

Grimm.  Christ.,  66  y.,  0.  d.  Cataracta  incipiens.  Leu- 
caemia   

Mischler.  Anna,  55  y.,  O.  d.    Synechia  post  

Balli.  Anna.  22  jr.,  O.  s.    Cataracta  diabet.    Hyp.  ^  

Seiler,  Friedr..  27  y..  U.  s.     Hemeralopia ;  with  the  oph- 
thalmoscope no  changes  visible.    Visual  field  complete . 
Smith.  Alfred,  16  y.,  O.  dL    Cataract,  moll.  Strabismus 

diverg.  

Mischler,  Anna  (No.  27),  O.  s.    Synech.  post.  ;  obscurat. 

corp.  vitr  

Seiler,  Friedr.  (Xo.  29),  O.  d  ' 

Murner,  Peter,  30  y..  O.  s.  Old  traumatic  luxation  of 
lens;  synech.  poster.    S.  =  quantit  

34  Bickel.  Karl,  56  v.,  0.  d.     Old  choroidit.  with  plastic 

exudat  

35  Xussbaum.  Christ..  37  v.,  O.  s.    Retinitis  pigment  

36  Wenger,  Cathar.  (Xo.  21),  O.  d.  Irido-choroiditis  

37  Waldmann.  Samuel.  30  y.  (Xo.  9),  O.  s.    Iritis  sympath. . . 

Weber.  Joh. .42  v.,  O.  s.    Atroph.  nerv.  opt  ' 

Rindlisbacher.  Christ.,   75  y.  (Xo.  20),   O.  d.  Luxatio 

lentis  

Detten,  Elizabeth.  O.  s.  Iritis  

Ueltschi,  Henriette,  45  y.,  O.  s.  Cataracta  

Ead.  0.  d.  Cataracta  


Id.                      O.  s.  Id. 
Groslegier,  Jean,  30  y.  (Xo.  12).    Hydrophth.  cong.,  O.  d.j 
Lens  slightly  dislocated.    S.  quantit  

46  ;  Xussbaum,  Christ.,  32  y.  (No.  35),  O.  d.    Retin.  pigment. 

47  Rainbow.  Henry,  56  v.,  0.  s.    17  months  ago,  iridectomy 

on  account  of  glaucoma.  Visual  field  limited  towards 
nose.    Reads  Sn.  6  

48  |  Philipp,  Thomas,  60  y.,  O.  s.    Almost  complete  paralysis 

of  all  the  recti  muscles  since  two  weeks  (0.  d.  norm. 
To.  25)  

49  Levi.  Samuel,  23  y.  (Xo.  17),  O.  s.     Old  kerato-iritis 

syphilit,  occlusio  pupilke  

50  J  Bickel,  Karl.  56  y.  (Xo.  34),  O.  s.    Choroidit.  plast.  with 

obscurat.  of  corp.  vitr   

51  !  Foge,  James,  51  y.,  0.  s.    Aphakia  after  linear  extraction. 

S.  =  joo  


18 

23 

18 

23 

16.5 

23 

19 

no 

46 

13.5 

23 

14 

oo 

lb 

oo.  o 

1  o 

18 

2o.O 

16 

23.5 

14 

OO  T 

IS 

10 

O  1 

84 

16 

24 

15 

24 

1  1 

24.5 

17 

24.5 

lo 

34.  a 

14 

19 

25 

13 

25 

19 

25 

17 

25 

17 

25 

17.5 

25 

17.5 

25 

1 1 

17 

13 

25 

16 

25 

15 

25.5 

16 

25.5 

14 

26 

No. 

52 
53 
54 

55 
56 
57 
58 
59 
60 
61 

62 
63 
64 

65 

66 
67 

68 
69 
70 

71 

72 
73 
74 
75 

76 

77 
78 

79 
80 

81 
82 

83 
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West,  William,  73  y. ,  0.  s.    Synech.  ant.,  occhisiopup. . . . 

Hemphraire,  James,  26  y.  (No.  10).    Od.  myop.  i  

Hawkins,  Mary,  42  y,  O.  d.  Spontan.  detachm.  of  lower 
half  of  retina  since  5  weeks.  In  upper  half  of  visual 
field  S.  =  O,  counts  fingers  in  lower  half  (O.  s. ,  norm. 
To.  23)  

Tschanz,  Anna,  44  y.,  O.  d.    Cataract,  diabet  

Ead.  O.  s.  "  "   

Mori,  Elizab.,  58  y.,  O.  s.    Cataracta  matura  

Hirschi,  Elizab.,  59  y. ,  O.  s.    Glaucom.  chron  

Miider,  Samuel,  34  y.,  O.  s.    Synech.  post  

Weber,  Joh.,  41  y.  (No.  38),  O.  d.    Atroph.  nerv.  opt  

Wuthrich,  Christ.,  35  y.  (No.  18),  O.  s.    Morb.  Basedowii. 

a    —  _5__ 

°'   —    2  00  ■ 

Borlat,  Susanne,  54  y.,  O.  d.  Glaucoma  

Ead.  O.  s.  "   

N.  N. ,  O.  s.  Glaucoma  and  cataracta  incipiens.  S.  quan- 
tit  

Javener,  William,  44  y.,  O.  d.  Hypopion  keratitis  favor- 
ably progressing;  post,  synech.  (0.  s.,  norm.,  To.  27). 
Patient  pressed  violently  

Carpenter,  Elizab.,  45  y.,  0.  s.    Acute  glaucoma  

Mori,  Elizabeth,  58  y. ,  O.  d.  Aphakia,  3  years  after  couch- 
ing .  

Feller,  David,  54  y.,  O.  s.  Glaucoma  

Hirschi,  Elizab.,  59  y.  (No.  58).    Glauc.  chron  

Franz,  Joseph,  20  y.,  O.  d.  Staphyloma  corneae.  Glauc. 
secund  

Gerber,  Ulrich,  O.  d.  Cataracta  pigmentosa.  Brown  and 
blackish-brown  pigment  is  deposited  in  the  cataractous 
lens,  especially  in  its  peripheral  parts  

Stettler,  Marie,  O.  d.  Cataracta  

Ead.  O.  s  

Sommer,  Anna,  75  y. ,  O.  d.    Glaucoma.    S.  =   

Aeschbach,  Abraham,  51  y.,  O.  s.  Cataract,  secundar.  5 
months  after  extraction  (Graefe)  of  traumatic  cataract 
(0.  d.,  norm.,  To.  25)  

Marti,  Elizab.,  50  y.,  O.  d.      Choroid,  serosa,  staphyl. 

post.    S.  =  i§  

Ead.    O.  s.    Choroiditis  serosa,  staphyl.  post  

Carpenter,  Elizab.,  45  y.  (No.  66),  0.  d.  Iridectomy  2 
months  ago  on  account  of  glaucoma.    S.  quant  

Lewell,  John,  68  y.,  0.  s.    Glaucoma  chronic  

Hunt,  Sarah,  23  y.,  O.  d.  High  degree  of  myopia.  Glau- 
coma chron.  Visual  field  somewhat  limited.  Sees 
hands  of  watch  

N.  N.  (No.  64),  O.  d.    Glaucoma.     S.  =  y§tt  

Mann,  H,  61  y.  (No.  7),  O.  d.  Myopia  Very  large,  ir- 
regular, post,  staphyloma.  Visual  field  contracted  be- 
low and  inward  

Boilat,  52  y.,  O.  d.  Chorio-retinitis.  Complete  atrophy 
of  opt.  nerv.  and  retina;  extensive  yellow  plastic  ex- 
udations ;  choroidal  pigment  macerated  and  grouped  in 
dense  clusters.    S.  quantit  
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Schild.  Niklaus,  60  y.,  0.  d.    Glauc.  chron   19 

Ritz.  Joseph,  64  v.,  O.  s.  Atroph.  nerv.  opt.  S.  =  Q...  15 
Id.                     0.  d.       "         "       u     S.  =  quan- 

tit   15 

Gerber,  Ulrich,  65  y.  (No.  71),  O.  s.    Cataract,  pigment..  15 

Jones,  John,  42  y.,  O.  s.    Sarcoma  choroidese   16 

Imhof,  Jacob.  46  v.,  0.  s.    Synechias  post,  glauc.  secund. 

chron.  Visual  field  somewhat  contracted.  S.  =  i{K .  16 
Sommer,  Anna,  75  y.  (No.  72),  O.  s.    Glaucoma  chron. 

MA  •   13 

Boilat,  Augustin,  52  y.  (No.  83),  O.  s.    Condit.  same  as  O. 

d.    S.  quant    13 

Rohrbach.  Marie,  55  y.,  O.  s.    Glaucoma  chron.    S.  =  Tj-0-.  18 

Imhof,  Jacob,  46  y.  (No.  89),  O.  d.    Many  post,  synechias. 

Secondary  glaucoma.    S.  quantit   15 

Franz,  Joseph,  20  y.  (No.  70),  0.  s.    Leucoma,  glaucoma.  17 

Delpech,  Francois,  25  y.,  0.  s.    Glaucoma   19 

Id.  O.  d   19 

Coles,  Thomas,  50  y.,  0.  s.    Glaucoma,  iridectomy  two 

months  ago.    Reads  Jag.  6   13.5 

Thomson,  William,  O.  s.  Glauc.  chron.  Iridectomy  2 
months  ago  after  an  acute  attack ;  iris  caught  in  outer 
corner  of  wound   16 

Napper,  George,  36  y.,  O.  d.  Keratoconus.  Old  multiple 
post,  synechias.  On  the  lower  half  of  cornea  a  highly 
vascularized  leucoma.  S.  quantit.  Patient  states  that 
9  years  ago  he  suffered  from  a  violent  inflammation  of 
this  eye,  which  7  years  ago  he  injured  with  a  fish-bone, 
Cornea  0.  s.  normally  curved  ;  small  macula   14. 5 

South,  Charles,  53  y.,  O.  d.  Glaucoma  inflammat.  S.  =  0. 

Reads  Jag.  3.    Cataracta  incipiens   13 

Rainbow,  Henry,  56  y.  (No.  47) .  Glaucoma  absolutum  since 

9  years.    S.  =  O   12.5 

Rohrbach.  Marie.  55  y.    Glaucoma.    S.  =  0   17 

Warren,  Alfred.  20  y. ,  O.  d.  Iritis  sympathica.  Occlusio 
pupillas.  Iris  degenerated  and  projecting  into  anterior 
chamber.    O.  s.  was  enucleated  some  time  ago   15 

Dickens,  Marie,  68  y.,  0.  s.  Glaucoma  chronicum.  S.  = 
0   13 

Schild,  Niklaus,  60  y.  (No.  84),  O.  s.     Glaucoma  chroni 

cum  and  cataract   19 

South,  Charles,  54  y.  (No.  100),  0.  s.    Glaucoma  absolu 

turn.    Cataract.     S.  =  0   12.5 

Coles,  Thomas,  50  y.  (No.  97),  O.  d.  Glaucoma.  S.  quan- 
titat.  in  the  upper  and  outer  quadrant.  Iridectomy  2 
months  ago   13 

ADDITIONAL  CASE. 

"Watt,  Emily,  8  y.,  0.  d.    Hyaloiditis  plastica   17 
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If  we  follow  Dor,  and  arrange  the  measured  eyes 
according  to  their  relation  to  the  normal  pressure,  into 
three  groups,  we  obtain  : 

1.  Eyes  with  diminished  tension  : 

TZ  22°  To.=  Z  30  mm.  Hg.    Cases  1-17 
and  108. 

2.  Eyes  with  normal  tension  : 

T=22-27°  To.  =30-70  mm.  Hg.  Cases 
17-70. 

3.  Eyes  with  increased  tension  : 

T>  27°  To.=  >70  mm.  Hg.  Cases  71-107. 

This  division  is  obviously  not  very  precise;  first, 
because  our  limits  of  the  ]3hysiological  range  of  normal 
tension  may,  possibly,  not  represent  the  extreme  limits ; 
and  secondly,  because  these  limits  shift  with  advancing 
age.  If  we  consider  the  age  in  cases  19  and  20,  the 
tension  of  22.5°  To.  must  be  regarded  as  diminished, 
and  conversely,  the  tension  of  26.5°  To.  pathologically 
increased  in  case  62,  since  all  the  other  symptoms  leave 
no  doubt  as  to  the  nature  of  the  disease. 

In  such  doubtful  cases  it  is  of  the  greatest  importance 
to  compare  the  affected  eye  with  the  other  normal  eye. 

On  the  whole,  our  measurements  confirm  the  results 
obtained  by  Dor,  and  correspond,  in  the  main,  with 
Monnik's  statements.  I  shall,  therefore,  dwell  more 
explicitly  on  several  special  cases  of  particular  interest, 
and  comment  upon  certain  points,  which  have  either  not 
yet  been  sufficiently  investigated,  or  in  which  I  differ 
from  the  above-named  experimenters. 
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Dor  lays  particular  stress  upon  a  case  of  detachment 
of  the  retina,  with  indisputable  increase  of  tension. 
This  unusual  phenomenon  can  be  explained  by  assuming 
that  there  existed  an  intraocular  tumor. 

In  my  case  54  the  detachment  was  indubitably  not 
complicated  with  a  tumor,  and  yet  there  existed  an 
increase  of  tension.  The  patient,  who  had  enjoyed  nor- 
mal sight  up  to  five  weeks  ago,  perceived  suddenly, 
while  taking  up  a  glass  of  ale,  that  a  dark  veil  obscured 
her  right  eye.  Dr.  Morgan,  house-surgeon  at  Moorfields 
Hospital,  asserted  that  in  the  initial  stage  of  detach- 
ment of  the  retina  he  had,  at  times,  observed  an  increase 
of  tension,  which  subsequently  always  yielded  to  an 
abnormal  softness.  In  our  case  I  regard  the  tension 
of  26°  To.  as  abnormally  high,  first,  in  consideration  of 
the  age,  and  secondly,  in  comparison  with  the  left  nor- 
mal eye,  the  tension  of  which  is  23°  To. 

The  additional  case  of  Hyaloiditis  (108)  was  of  special 
interest  in  a  diagnostic  point  of  view : 

The  patient  presented  herself  at  Moorfields  in  the  beginning  of 
March  ;  after  repeated  examinations  a  nommalignant  tumor  was  diag- 
nosticated. The  tonometer  showed  16°.  Guided  by  this  abnormal 
diminution  of  tension,  which  could  readily  be  recognized  by  palpation, 
I  diagnosticated  hyaloiditis.  The  eye,  however,  was  enucleated,  and 
several  weeks  subsequently  shown  to  me  opened.  I  beg  leave  to 
enter  more  fully  into  the  details  of  this  case. 

Six  months  before  the  first  examination  the  girl  had  begun  to  squint 
inwardly.  The  parents  soon  noticed  that  the  squinting  eye  was  totally 
blind.  The  girl,  who  looks  feeble  and  haggard,  never  complained  of 
pain;  the  eye  never  exhibited  signs  of  inflammation.    With  lateral 
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illumination  we  could  perceive,  in  apparently  a  short  distance  behind 
the  lens,  a  dull,  gray,  concave  surface,  regularly  smooth,  without  pro- 
jections or  depressions.  Over  this  surface  numerous  vessels  stretched, 
which  in  their  arrangement  and  course  showed  no  similarity  to 
retinal  vessels.  They  were  undoubtedly  newly  formed  vessels.  The 
examination  of  the  globe  revealed  that  the  hyaloid  membrane  was 
thickened  in  its  whole  extent,  and  changed  into  a  yellowish-gray, 
rigid  and  coarse  shell,  anteriorly  bounded  by  the  lens,  and  containing 
the  liquified  vitreous  body.  On  an  average  the  thickening  amounted 
to  1  mm.,  and  in  the  region  of  the  zonula  Zinnii  to  3  mm.  The 
retina  was  in  its  place,  and  appeared  microscopically  unaltered.  The 
shell  consisted  chiefly  of  small  round  cells. 

This  case  reminded  me  in  the  beginning  of  the  case  of  Klsefiger 
(1  and  2),  observed  at  the  clinic  in  Bern.  The  latter  case  had  a 
somewhat  different  course ;  it  was  accompanied  by  very  active  inflam- 
matory symptoms,  which,  in  the  case  under  consideration,  must  have 
been  very  slight,  since  they  were  not  noticed  by  the  parents.  At 
the  time  of  the  enucleation  not  a  trace  of  inflammation  could  be 
found.  In  the  case  of  Klsefiger  the  product  of  inflammation  was 
purulent,  and  yielded  a  yellowish-gray  reflex ;  the  eye  was,  therefore, 
not  removed.  In  the  case  of  Watt  the  product  of  inflammation  was 
decidedly  plastic.    Both  cases  occurred  in  very  juvenile  persons. 

The  case  Grosl^gier  (12  and  45)  was  one  of  congeni- 
tal Lydrophthalmos  in  its  worst  form ;  in  both  eyes  the 
anterior  chambers  were  uncommonly  deep,  and  the  irides 
were  shaking,  in  consequence  of  secondary  changes  in 
the  lens.  The  tension  of  the  right  eye  was  far  below 
the  normal  average  (18°  To.) ;  the  left  eye  showed  an 
increase  of  tension  (25°  To.). 

A  similar  relation  exists  in  our  only  case  of  Morbus 
Basedowii  (Wuthrich).    In  the  right  eye  we  note  a 
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.diminution  of  pressure  (22°  To.)  ;  in  the  left  an  increase 
(26°  To.) 

As  regards  the  conditions  of  tension  in  cases  of  kera- 
tites, iritis,  and  irido-choroiditis,  we  simply  refer  to 
Dor's*  statements ;  in  cases  of  synechia  our  results 
differ  somewhat.  We  are  obliged  to  emphasize  this 
fact,  since  Monnik  likewise  maintains  that  eyes  with 
posterior  synechia  are  characterized  by  a  diminution  of 
tension.  It  is  undoubtedly  true  that  in  a  certain  num- 
ber of  eyes  with  anterior  or  posterior  synechias,  we  find 
a  diminution  of  tension ;  this,  we  believe  to  be  a  sign 
of  incipient  phthisis  (Dor).  Other  cases  (52,  59,  89,  93) 
show  an  increase  of  tension ;  the  more  or  less  glaucoma- 
tous condition  of  such  eyes  we  suppose  to  be  due  to 
the  synechiae,  which  are  a  source  of  constant  irritation. 
Thus,  we  prove  tonometrically  that  adhesions  of  the 
iris  constitute  an  impending  doom,  remaining  in  the 
majority  of  cases,  latent  throughout  life,  but  at  times 
exerting  an  obnoxious  influence  even  after  many  years, 
especially  when  in  advanced  age  the  disposition  for  glau- 
coma has  increased. 

Sympathetic  iritis  affects  the  intraocular  pressure 
very  much  in  the  manner  of  common  synechiae.  In  the 
eyes  6,  13  (both  complicated  with  cataract),  and  20  the 
tension  is  diminished;  in  103  it  is  increased  to  32°  To. 
Latterly  I  saw  three  other  cases  of  secondary  glaucoma 
consequent  upon  iritis,  but  in  these  I  had  no  opportunity 
of  applying  the  tonometer.    The  most  marked  of  these 

*  Arch.  f.  Ophth.  XVI.  1,  38. 
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three  cases  occurred  in  Guy's  Hospital,  London  (Dr. 
Bader),  in  the  person  of  a  boy,  aged  fifteen,  who  had 
lost  one  eye  from  an  inj  ury ;  the  tension,  as  estimated 
by  palpation,  amounted  to  30°  To. 

In  the  case  of  old,  plastic  chorio-retinitis,  with  atrophy 
of  the  optic  nerves,  the  increase  of  pressure  is  somewhat 
striking  (83  and  91). 

According  to  Monnik,  highly  myopic  eyes  show  an 
increase  of  tension.  In  our  measurements  we  found 
both  extremes  of  the  range  of  tension.  In  cases  10  and 
16  we  observe  extensive  posterior  staphylomata,  com- 
plicated with  detachment  of  the  retina;  undoubtedly 
the  detachments  are  due  to  the  staphylomata.  In  case  19 
(O.  d.  of  Brager)  we  find  M.  ^  with  22.5°  To.,  a  degree  of 
tension  below  the  normal  average  for  the  age  of  45 
years.  Here  we  must  apprehend  that,  as  in  16  (O.  s. 
of  Brager),  the  disastrous  detachment  of  the  retina  will 
supervene.  Conversely,  we  find  an  increase  of  tension, 
viz.,  28°  To.  in  high  degrees  of  myopia  (53,  76,  77,  80, 
82).  This  condition  is  certainly  not  accidental;  it  may 
be  attributable  to  choroidal  irritation. 

"We  did  not  record  cases  of  pure  hypermetropia  ;  they 
exhibit  no  anomalies  of  tension.  In  contradiction  to 
"  Myops  "  in  "  Miseries  of  a  Myops,"*  which  considers 
the  myopic  eye  as  perfectly  sound,  the  tonometer  confirms 
the  view  of  the  defectiveness  of  the  myopic  and  the 
soundness  of  the  hypermetropic  eye.  The  fact  that 
"Myops"  is  able  to  read  the  smallest  print  with  even 

*  Medical  Times  and  Gaz.,  Sept.  3,  1870. 
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a  faint  light,  uninterruptedly  and  for  long  time,  does 
not  argue  in  the  least  against  onr  statement.  This 
symptom  of  myopia  is  well  known  and  understood. 

In  our  only  case  of  keratoconus,  we  observed  a  con- 
siderable increase  of  tension  (30°  To.).  This  agrees 
with  the  observations  of  Von  Graef e  and  Dor.  The  fact 
that  a  keratoconus,  and  not  a  corneal  staphyloma,  devel- 
oped, shows  that  the  increase  of  pressure  was  not  due  to 
the  primary  kerato-iritis,  but  that  it  supervened  after  the 
inflammatory  symptoms  had  subsided  and  the  cicatricial 
tissue  had  attained  its  natural  consistency.  It  is  most 
probable  that  the  increase  of  pressure  was  caused  by 
the  very  thick  posterior  synechias  This  case  illustrates 
very  clearly  that  a  disproportion  between  the  resistance 
of  the  cornea  and  the  intra-ocular  pressure  constitutes 
the  proximate  cause  of  keratoconus.  In  our  case  there 
was  first  kerato-iritis,  by  which  the  texture  and  resistance 
.  of  the  cornea  were  changed  ;  secondly,  a  secondary  in- 
crease of  pressure  supervened  ;  and  thirdly,  an  injury 
was  superadded,  which  again  may  have  diminished  the 
resistance  of  the  cornea. 

Ton  Graefe  taught  that  certain  conditions  in  the  natural  thickness 
of  the  cornea  constituted  a  predisposition  for  keratoconus,  the  actual 
formation  of  which  was  due  to  the  supervention  of  slight  alterations.* 
It  is  well  known  that  the  thickness  of  the  cornea  varies  in  different  per- 
sons within  rather  extensive  limits.    Krausef  records,  e.g.,  the  thick- 

*  Arch.  f.  Ophth.  iv.  2.  272. 

f  Meckel's  Arch.  f.  Anat.  u.  Phys.  1832,  page  113 ;  and  Poggendorf 's  Annalen. 

Bd.  39,  page  531. 
10 
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ness  of  ten  cornea?  in  Paris  lines  ;  Jager,  jtm.*  groups  together  twelve 
cases,  the  measurements  of  which  are  expressed  in  millimetres.  The 
extremes  observed  were  as  follows : — 

Krause. — Thickness  of  the  thickest  cornea:  a  in  the  centre  0.53'" 
"  "  "       b  at  the  margin  0.G3'" 

"  thinnest      «       a  in  the  centre  0.022'" 

"  "  «       b  at  the  margin  0.5'" 

Jager. — Thickness  of  the  thickest  cornea  :   a  in  the  centre  1.2  mm. 

"  "  "        b  at  the  margin  1.4  mm. 

"  thinnest      "        a  in  the  centre  0.7  mm. 

"  "  "        b  at  the  margin  1.1  mm. 

These  comparatively  few  measurements  show  a  considerable  range  of 
physiological  variations  of  the  thickness  of  the  cornea.  If  we  suppose, 
according  to  Helmholtz,  that  in  consequence  of  an  increase  of  pressure 
a  perfectly  normal  cornea  never  assumes  a  conical  form,  but  on  the 
contrary  becomes  flattened,  we  must,  on  the  other  hand,  grant  that, 
by  an  increase  of  intraocular  pressure,  an  extremely  thin  cornea  may 
become  distended  whenever  its  nutrition  be  but  slightly  disturbed  and 
its  power  of  resistance  lessened.  In  order  that  a  conical  projection  of 
the  cornea  be  produced,  a  rather  inconsiderable  disturbance  of  nutrition, 
extending  equally  over  all  parts  of  the  cornea,  seems  essential.  From 
this  pathological  projection  we  can  readily  derive  the  natural  conditions 
of  corneal  thickness.  The  cornea  is  always  thinnest  in  the  centre  and 
constantly  increases  in  thickness  towards  the  periphery. 

According  to  Krause,  the  thickness  of  the  cornea  amounts  to  : — 
a  in  the  centre  0.022'"— 0.5"' 
b  at  the  margin  0.05"'  —0.7"' 
According  to  Treviran :   a  in  the  centre  0.3"' — 0.54"' 
b  at  the  margin  0.5"'— 0.71"' 
According  to  Jager  :  a  in  the  centre  0.7  mm. — 1.2  mm. 

b  at  the  margin  1.1  mm. — 1.4  mm. 
A  proof  of  the  abnormal  thinness  of  a  conical  cornea  is  furthermore 

*  TJeber  die  Einstellungen  des  dioptrischen  Apparates  im  rnenschlichen  Auge. 
1861.  27G  and  277. 
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found  in  the  fact  that  it  is  very  difficult  to  excise  a  portion  of  the  apex 
of  the  cone  without  opening  the  anterior  chamber. 

The  two  cases  of  paralysis  of  the  recti  muscles  (23 
and  48)  yielded  a  negative  result ;  in  48,  the  normal 
eye  had  the  very  same  degree  of  tension  as  the  eye  the 
recti  muscles  of  which  were  paralyzed ;  in  case  23  the 
tonometrical  record  of  the  sound  eye  was  lost. 

We  could  reach  no  definite  conclusions  as  to  the 
conditions  of  tension  in  cases  of  simple  cataract.  In  the 
majority  of  cases  the  tension  was  normal ;  in  some  cases 
we  noticed  a  slight  increase.  Even  in  diabetic  cataract 
we  found  no  diminution  of  tension. 

Case  88,  sarcoma  chorioidese,  shows  a  moderate  in- 
crease of  tension,  28.5°  To.  The  tumor,  of  globular 
shape  and  brownish  color,  extended  over  the  greater 
part  of  the  inner  half  of  the  globe.  The  outer  portion 
of  the  fundus  appeared  normal ;  in  the  corresponding 
portion  of  the  visual  field  the  patient  read  ordinary 
newspaper  print.  The  microscope  revealed  spindle- 
shaped  cells  containing  brown  pigment. 

Glaucoma,  tonometrically  considered,  the  most  import- 
ant affection,  furnishes  the  greatest  contingent  to  Table 
X.  .The  tension  of  the  recorded  cases  varies  between  26 
and  26.5°  To.  and  between  60  and  200  mm.  Hg.  In 
Dor's  cases  the  tension  varies  from  30  to  46°  To.  =  55 
and  250  mm.  Hg.  We  j)erceive  that  tonometrical  de- 
grees can  be  readily  commuted  into  Tig.  mm.  Dor's 
previous  measurements  are  therefore  comparable  to  the 
results  of  his  recent  examinations.    I  am  convinced  that 
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in  cases  of  glaucoma  the  tonometer  is  of  great  practical 
importance,  and  at  times  furnishes  an  indication  for 
iridectomy.  In  support  of  this  statement  I  cite  case  79. 
The  patient  presented  himself  at  Moorfield's  Hospital  in 
the  following  condition.  Central  vision  ^ ;  nasal  half 
of  visual  field  considerably  contracted,  optic  disc  atro- 
phic and  pathologically  excavated.  Vitreous  body  clear. 
Patient  had  never  noticed  rainbow  colors ;  suffered  no 
pain.  He  stated  that  during  the  last  years  his  sight  had 
been  more  or  less  cloudy.  After  palpation  the  tension 
was  declared  normal,  and  the  patient  advised  to  return 
in  case  his  sight  should  become  worse.  No  diagnosis 
was  made.  I  then  was  allowed  to  examine  the  eye  tono- 
metrically,  and  found  a  tension  of  a  little  over  28°  To. ; 
the  sound  eye  had  a  tension  of  26.5°.  Tt  was  evident 
that  there  existed  a  slight  increase  of  intraocular  pressure 
which  had  not  been  recognized  by  palpation. 

In  their  experiments  Hippel  and  Grimhagen  found 
very  important  facts,  which  seem  to  demonstrate  that  in 
simple  glaucoma  the  increase  of  tension  is  attributable  to 
an  abnormal  irritation  of  the  secretory  nerves  along  the 
course  of  the  trigemini,  and  that  the  rigidity  of  the 
sclera  and  the  sclerosis  of  the  arteries  merely  constitute 
predisposing  causes.  This  view  is  also  borne  out  by  the 
following  observation.  At  the  clinic  in  Utrecht,  Snellen 
succeeded  in  diminishing  the  increased  intraocular  pres- 
sure by  subcutaneous  injections  of  morphine,  especially 
in  those  cases  in  which  the  eyeball  had  again  attained  a 
pathologically  high  degree  of  tension  after  iridectomy. 
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-Unfortunately,  I  was  unable  at  that  time  to  examine 
tonometrically  the  degree  of  diminution  of  tension  caused 
by  the  morphine.  It  can  hardly  be  doubted  that  this 
effect  of  morphine  is  produced  through  the  agency 
of  the  fifth  pair,  since  it  has  been  demonstrated  experi- 
mentally that  irritation  of  the  trigemini  increases  the 
intraocular  pressure  by  dilating  the  blood-vessels  of 
the  iris  and  choroid,  and  by  impeding  osmotic  action. 
Irritation  of  the  sympathetic  nerve  diminishes  the  intra- 
ocular pressure.  We  may  also  here  mention  that  tem- 
perature and  weather  seem  to  exert  an  influence  upon 
the  occurrence  of  glaucoma.  It  has  been  noticed  by 
various  observers  that  severely  and  unintermittingly  cold 
weather  has  a  certain  connection  with  the  more  frequent 
occurrence  of  glaucoma.  Last  winter  we  had  an  oppor- 
tunity of  corroborating  this  statement  at  Moorfield's 
Hospital.  During  the  months  of  January,  February, 
and  March  the  number  of  glaucoma  patients  was  exces- 
sively great,  and  Drs.  Hulke  and  Cooper  ascribed  this 
circumstance  to  the  excessively  cold  weather  which  had 
prevailed  in  December  and  January. 

In  conclusion,  we  may  consider  the  following  questions : 
"  What  are  the  views  held  at  the  present  day  on  tonome- 
try in  general  ?  "  and  "  To  what  extent  has  the  tonometer 
been  adopted  in  ophthalmological  practice  ? " 

Many  ophthalmologists  regard  the  method  of  palpa- 
tion as  satisfactory  for  practical  purposes ;  others  feel  the 
want  of  a  tonometer,  but  are  dissatisfied  with  the 
instruments  hitherto  constructed.    AVhat  may  be  accom- 
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plished  with  Monnik's  new  instrument,  the  future  will 
teach  us.  I  have  made  but  little  use  of  it  experimentally, 
and,  therefore,  reserve  my  judgment  as  to  its  practical 
value ;  theoretically  it  represents  a  decided  progress  in 
tonometry.  Monnik's  tonometer  possesses,  however,  the 
material  disadvantage  of  causing  a  considerable  outlay, 
its  price  being  twice  as  high  as  Dor's. 

Dor's  instrument,  though  incontestably  the  best  of 
the  older  tonometers,  has  practically  been  tested  by  only 
a  limited  number  of  ophthalmologists.  It  is  a  very  com- 
mon belief  that  palpation  yields  as  accurate  results  as 
tonometry.  Palpation,  therefore,  to  this  day  remains 
the  general  m  ethod,  and  tension  is  expressed  according  to 
Bowman's  suggestion  by  the  signs  Tn,  Tl7  T2,  T3, — T\, — 
T2, — T3.  In  this  paper  I  believe  to  have  clearly  demon- 
strated that  the  accuracy  of  Dor's  tonometer  cannot  be 
obtained  by  palpation.  The  subjective  results  of  palpa- 
tion are  strikingly  illustrated  by  an  instance  at  Moor- 
field's  Hospital.  Two  eminent  specialists  estimated  the 
tension  differently,  the  one  considering  it  slightly  increas- 
ed, the  other,  slightly  decreased.  There  was  a  discrep- 
ancy of  two  degrees,  Tt,  and  —  Tj. 

The  principal  reason  why  Dor's  tonometer  failed 
to  be  extensively  introduced  into  practice  seems  to  be 
that  its  management  is  somewhat  difficult,  and  its  method 
of  measurement  somewhat  complicated.  I  am  convinced 
that  but  few  observers  understood  and  employed  the 
instrument  correctly.    In  support  of  this  statement,  I 
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-  refer  merely  to  the  measurements*  made  at  Zurich. 
Two  errors  were  committed.  First.  The  curvature  was 
noted  10  mm.  too  high;  instead  of  28-30,  as  represent- 
ing the  curvature  of  normal  eyes,  18-20  ought  to  have 
been  found.  The  graduation  of  the  arc  commences  with 
10;  this  signifies  that  10  gr.  will  only  balance,  but  not 
inove,  the  loosened  spring.  Eleven  gr.  will  move  it  to  the 
next  sal  >di visional  line.  In  the  measurement  of  curvature 
the  starting-point  10  is  in  reality  zero,  and  therefore  10 
ought  to  have  been  subtracted  from  the  resulting  values. 
Secondly.  Instead  of  subtracting  the  curvature  from 
2  mm.  before  the  measurement  of  tension,  the  curva- 
ture was  measured  first  and  then  subtracted  from  the 
value  of  tension. 

Mr.  Emin,f  wno  peremptorily  condemns  Dor's  to- 
nometer, evidently  knows  very  little  about  it. 
.  Stellwag  von  Carion  does  not  seem  to  attach  much 
value  to  tonometry.  In  the  beginning  of  his  paper  "  On 
intra-ocular  pressure,  and  the  conditions  of  innervation 
of  the  iris,"  he  says :  Ophthalmotonoineters  which 
serve  to  measure  the  resistance  of  the  eye-ball  against  an 
outer  force,  are^by  no  means  the  proper  instruments  for 
the .  determination  of  intra-ocular  pressure.  They  may, 
however,  be  employed  to  obtain  the  difference  of  tension 
between  the  eyes  of  the  same  person  if  we  assume  the 

*  Ueber  Hydrophthalnius  congenitus.  Inaugural-Dissertation  von  Wilhelm 
v.  Muralt.    Zurich,  1869,  p.  39. 

f  Etude  sur  les  affections  glauconiateuses  de  rceilpar  Mahomed  Einin.  Paris, 
1870. 
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same  degree  of  elasticity  for  both  scleras  S  tell  wag  is  per- 
fectly right  in  supposing  that  the  sensible  hardness  part- 
ly depends  upon  the  rigidity  of  the  sclera,  and  cannot  be 
considered  the  exponent  of  intra-ocular  pressure.  In 
tonometry  it  would  certainly  be  more  correct  to  sub- 
stitute the  terms,  "  degrees  of  tension,"  or  better  still, 
"  degrees  of  resistance,"  for  "  values  of  pressure  ;  "  but 
we  can  easily  come  to  an  agreement  regarding  the  signifi- 
cance of  the  latter  term.  It  seems  hardly  intelligible  that 
we  shall  ever  be  able  to  estimate  more  correctly  the  intra- 
ocular pressure  in  the  living  man  by  any  other  method  than 
that  of  measuring  the  resistance  of  the  eyeball  against  a 
constant  outer  force.  In  palpation,  as  well  as  in  tonome- 
try, we  have  to  cope  with  the  rigidity  of  the  capsule.  In 
the  course  of  the  above-mentioned  pajjer,  Stellwag  speaks 
more  favorably  of  the  tonometer.  He  holds  that  tonome- 
trical  measurements  solely  may  demonstrate  the  direct  in- 
influence  of  mydriatics  and  myotics  upon  the  degree  of 
tra-ocular  pressure,  and  says,  furthermore  :  "  We  cannot 
exclude  the  possibility  that  the  consistence  of  the  eye- 
ball may  exhibit  such  minute  variations  as  are  only  de- 
monstrable with  very  sensitive  instruments."  Stellwag 
demands  a  tonometrical  proof  of  the  alleged  effect  of 
atropine  to  diminish  the  intra-ocular  pressure.  This 
proof  may  be  found  in  the  third  section  of  this  paper. 
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NOTES  ON  0PHTHALM0L06ICAL  AND  OTOLOGICAL 
SUBJECTS,  MADE  DURING  A  JOURNEY 
THROUGH  EUROPE. 


By  H.  KXAPP. 


Toward  the  end  of  May,  1871,  I  left  New  York  for 
Europe,  in  order  to  inform  myself,  by  personal  inspec- 
tion, of  the  progress  eye  and  ear  surgery  had  made  in 
the  most  cultivated  of  the  continents  during  the  last 
three  years.  I  travelled  five  months,  looking  about 
for  instruction  and  listening  to  information  with  as  much 
attention  as  I  could  command.  The  profit  derived  from 
travelling  is,  of  course,  mainly  personal,  and  the  incen- 
tives we  receive  to  renewed  exertion  are,  I  think,  more 
valuable  than  the  instruction  we  carry  home.  If  we 
could  at  once  convert  into  lasting  intellectual  property 
all  we  see  and  hear,  the  benefit  of  scientific  travel  could 
not  be  too  highly  estimated ;  but  the  more  rapidly  the  new 
impressions  follow  one  another  the  less  they  are  realized, 
and  the  sooner  they  escape  our  memory.  How  little  do 
the  most  attentive  retain  from  a  scientific  meeting  in 
which  papers  and  discussions  on  varied  subjects  occupy 
their  minds  for  a  few  days  only.  They  carry  home  a 
vivid  general  impression  of  the  meeting,  are  encouraged 
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and  satisfied,  but  after  some  weeks  they  recollect  no 
more  than  a  limited  number  of  objects  the  outlines  of 
which  had  been  unusually  sharp  and  prominent  If  the 
reports  of  the  meeting,  or,  better  still,  the  original  papers 
when  printed,  do  not  come  to  their  aid,  only  a  small 
part  of  what  they  have  seen  and  heard  will  be  converted 
into  available  mental  property.  The  same  consideration 
holds  good  with  the  observations  made  during  a  journey. 
"We  master  but  little  when  we  are  on  the  wing.  He 
who  travels  without  taking  notes  overrates  his  powers  of 
comprehension  and  memory,  and  does  not  know  to  profit 
by  one  of  the  greatest  opportunities  of  improvement. 
Such  notes  are  a  treasure  of  large  dimensions  but  uncouth 
exterior,  which  we  have  subsequently  to  work  up  in 
order  to  add  it  to  our  store  of  knowledge,  available 
whenever  occasion  demands. 

Every  one  takes  notes  according  to  his  own  require- 
ments and  abilities.  They  are  doubtless  useful  to  him ; 
but  is  it  worth  while  to  publish  them  ?  I  think  it  may 
be.  Some,  and  often  the  best,  practitioners  write  but 
little.  It  must  be  agreeable  to  them,  if  another  en- 
deavors  to  enrich  science  by  giving  the  results  of  their 
experience  to  the  world.  Others  preserve  to  themselves 
alone  the  right  to  publish  their  researches,  justly  con- 
sidering it  an  indiscretion  on  the  part  of  any  one  who 
anticipates  them.  I  shall  not,  wittingly,  communicate 
anything  in  this  report  which  is  likely  to  displease  the 
gentleman  from  whom  I  learned  it.  Subjects  of  great 
practical  interest,  especially  such  as  concern  therapeutics 
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and  operations,  will  be  frequently  mentioned,  though 
they  have  already  been  published  by  their  authors. 
This  I  consider  of  great  value ;  for  it  shows  whether  the 
opinions  entertained  by  the  authors,  and  the  recom- 
mended methods  of  investigation  and  treatment,  have 
stood  the  test  of  time.  Sometimes  a  mode  of  examina- 
tion or  treatment  is  brought  before  the  public  with  all 
the  warmth  of  conviction,  and  when  we  come  to  visit  the 
author,  some  years  later,  we  see  his  apparatus  laid  on  the 
shelf,  and  the  method  abandoned,  no  revocation  or  cor- 
rection having  ever  appeared  in  literature. 

A  reporter  should  be  a  mirror  reflecting  an  image  of 
the  practice  of  different  j>eople  and  institutions.  The 
value  of  such  an  image  necessarily  depends  upon  the 
quality  of  the  mirror.  An  opaque  and  astigmatic  mirror 
will  jH'oduce  a  dull  and  distorted  image.  I  am  well 
aware  that  my  notes  suffer  from  these  imperfections, 
occasioned,  in  part,  by  the  unavoidable  haste  with  which 
they  were  collected.  I  feel,  however,  comforted  in  the 
thought  that  ophthalmologists  know  how  to  dia^nosti- 

OX  O  o 

cate  and  correct  the  opacities  and  anomalies  of  curvature 
of  a  mirror,  and  otologists  are  able  to  recognize  whether 
certain  reported  dissonances  are  the  effect  of  false  tun- 
ing of  the  Corti's  organ  of  the  listener,  or  real  imperfec- 
tions in  the  piece  of  music.  Whenever  I  have  described 
an  object  unsatisfactorily  or  wrongly,  I  beg  the  favor 
of  being  set  right  in  this  or  some  other  periodical. 

I  shall  abstain  alike  from  laudation  and  censure,  the 
former  being  out  of  place  in  a  scientific  journal,  the  latter 
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savoring  of  ingratitude,  considering  the  kind  reception  I 
met  with  everywhere.  The  thoughtful  reader  will  pe- 
ruse this  report,  as  he  does  everything,  with  critical  eyes, 
and  may,  without  loss,  miss  my  personal  views. 

I.  Notes  on  Ophthalmology. 

W.  Bowman,  in  London,  as  he  described  some  years 
ago,  cuts  the  iris,  in  performing  iridectomy,  in  two 
strokes  with  a  pair  of  scissors,  the  straight  branches  of 
which  are  bent  at  a  very  obtuse  angle  on  the  edge  of  the 
instrument.  Having  seized  the  iris  in  the  middle  of  the 
section,  drawn  it  out  and  somewhat  on  the  stretch,  he 
first  cuts  it  within  one  corner,  then  tears  it  off:  its  ciliary 
attachment  along  the  whole  section,  and  cuts  the  last  part 
of  it  within  the  other  corner  of  the  wound.  The  method 
yields  a  broad  peripheric  coloboma,  the  shape  of  a  key- 
hole. 

In  cases  of  almost  total  adherent  leucoma,  where  there  is 
only  a  narrow  stripe  of  transparent  cornea  left,  Bowman 
makes  an  artificial  pupil  in  a  peculiar  way.  Instead  of 
entering  at  the  corneal  margin,  where  the  cornea  is  clear 
est,  and  advancing  the  point  of  the  knife  meridionally, 
i.  e.,  toward  the  centre  of  the  anterior  chamber,  he  intro- 
duces the  knife  through  the  cornea  at  some  distance  from 
the  place  where  the  artificial  pupil  is  to  be  situated,  in 
such  a  way  that  the  blade  of  the  knife  is  turned  not  cir- 
cularly, as  usual,  but  meridionally.  The  j)oint  of  the  knife 
is  then  pushed  through  the  remnant  of  the  anterior 
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chamber,  in  the  direction  of  a  chord  lying  under  the  clear- 
est piece  of  cornea.  The  remainder  of  the  operation  is 
executed  according  to  the  conditions  of  the  case.  Bowman 
intends  by  this  method  to  obviate  the  occurrence  of  any 
further  opacity  in  the  only  available  part  of  the  cornea. 

JBader,  of  Guy's  Hospital,  presented  in  his  clinique  a 
case  of  alleged  congenital  irideremia,  in  which  chronic 
internal  inflammation  of  a  glaucomatous  nature  had  sub- 
sequently developed  in  both  eyes.  No  iris  being  present, 
iridectomy  had  to  be  replaced  by  division  of  the  ciliary 
ligament.  This  operation  had  been  performed  in  both 
eyes  some  months  previously.  The  one  still  showed  an 
increase  of  tension  and  general  enlargement ;  the  other, 
— T,  and  a  depressed  scar  in  the  place  in  which  the  scle- 
rotic had  been  pierced.  The  scar  extended  from  the  trans- 
parent corneal  margin  back  about  3"'.  The  case  seemed 
almost  hopeless,  sight  being  very  poor.  Dr.  Bader  said, 
however,  that  sight  had  improved  in  the  second  eye ;  but 
the  indrawn  scar  in  the  ciliary  region  and  the  diminution 
of  tension,  indicating  a  jAthisical  condition  of  the  globe, 
were  proofs  that  the  operation  could  not,  in  any  event, 
have  benefited  the  eye  for  any  length  of  time.  An  in- 
drawn scar  in  the  ciliary  region  is  a  dangerous  lesion, 
being  very  liable  to  produce  sympathetic  irritation  in  the 
fellow-eye.  Its  presence  after  Hancock's  operation  for 
glaucoma  is  a  serious  objection  to  that  method,  even  if 
general  experience  had  shown  that  it  yielded  a  greater 
rate  of  success  than  I  have  seen  from  it.  Its  performance 
is  certainly  excusable  in  cases  of  absence  of  the  iris,  but 
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Bader's  observation  does  not  even  then  argue  in  its 
favor. 

lAebreiclis  new  iris  forceps  have  become  a  very  neat 
and  useful  instrument  by  the  essential  changes  M. 
Mathieu,  in  Paris,  has  made  in  them.  The  former  broad 
and  clumsy  branches,  opening  like  a  book,  are  replaced 
by  the  ordinary  branches,  which,  being  probe-like  near 
their  ends,  are  enclosed  in  a  small  tube.  When  thev  are 
pressed  upon  in  the  ordinary  way  the  ends  close,  and 
when  the  pressure  ceases  the  instruments  open  in  such 
a  manner  that  the  ends  of  the  branches  diverge  from 
their  point  of  exit  out  of  the  tube,  which  lies  about  3"' 
from  their  toothed  end-points.  The  instrument  has  some 
evident  advantages:  1.  It  can  be  introduced  through  the 
smallest  corneal  wound,  and,  on  account  of  the  ends  di- 
verging within  the  eye,  grasp  nevertheless  a  large  portion 
of  iris,  or  other  substances ;  2.  The  teeth  of  the  instrument 
being  on  the  posterior  edge,  and  not  on  the  end  of  the 
branches,  facilitates  the  seizure  of  loosely  supported  or 
floating  bodies,  such  as  irides  in  aphakial  eyes.  Unyield- 
ing membranes  also,  especially  irides  totally  united  to 
the  crystalloid,  may  be  more  firmly  grasped  with  this  in- 
strument. I  saw  it  repeatedly  and  successfully  employed 
in  London.  Dr.  Bader,  for  instance,  removed  with  it  the 
whole  iris  in  two  cases  of  chronic  iritis  with  consecutive 
glaucoma.  I  will  not  say  that  in  most  cases  the  objects 
aimed  at  might  not  as  well  have  been  attained  by  the 
ordinary  forceps,  but  I  dare  say  that  the  instrument  in  its 
present  shape  is  of  very  ingenious  device,  and  appears 
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convenient.  Since  my  return  to  New  York  I  have  myself 
used  it  several  times,  and  was  well  pleased  with  it.  It 
is,  however,  pretty  expensive,  and,  on  account  of  the  tube, 
somewhat  difficult  to  be  kept  clean. 

IAebreich  himself,  to  whom  the  managers  of  St. 
Thomas'  Hospital  have  given,  with  unprecedented  liberal- 
ity towards  a  foreigner,  the  direction  of  the  ophthal- 
mological  department  in  the  hospital,  and  a  professor- 
ship in  the  medical  faculty  of  the  college,  I  found  en- 
gaged in  making  arrangements  for  his  clinique.  I  was 
greatly  pleased  with  the  abundance  of  space  that  had 
been  allotted  to  it — namely,  seven  rooms  for  out-patients, 
besides  twenty-five  beds  for  in-patients,  The  rooms  were 
selected  and  fitted  out  exactly  as  Liebreich  desired  and 
indicated.  He  showed,  in  his  arrangements,  a  good  deal 
of  practical  sense,  and  great  talent  of  organization.  There 
was  a  proper  entrance  and  exit ;  two  waiting-rooms,  one 
for  women  and  children,  the  other  for  men ;  a  reception- 
room,  where  they  were  treated ;  a  dark  room  with  four'or 
>ix  ophthalmoscoj^e  lamps,  and  blackboards  near  each  on 
which  to  sketch,  for  the  students,  the  appearances  of  the 
fundus  oculi ;  besides  an  operating-room,  a  druggist's  room, 
and  a  small  private  sitting-room.  This  newest  ophthalmic 
institution  in  the  metropolis  is  worthy  of  the  magnificent 
hospital  of  which  it  forms  a  part,  certainly  not  the  least 
useful  and  important  one. 

Moorjid'Ts,  or  the  Royal  Land.  Opktk.  Hospital,  has 
lately  been  considerably  improved  and  enlarged.  It  treats 
a  greater  number  of  eye-patients  than  any  other  insti- 
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tution  in  the  world.  It  has  about  one  hundred  beds,  and 
its  accommodations  for  the  out-patients'  department,  the 
library,  anatomical  collection,  etc.,  are  adequate  to  the 
extraordinary  demands  on  this  charity.  There  are,  annu- 
ally, about  20,000  patients  treated,  and  1,600  operations 
performed  in  this  hospital.  In  the  number  of  operations, 
however,  are  included  such  trifling  performances  as  slit- 
ting the  lachrymal  canaliculi,  opening  small  palpebral 
abscesses,  removal  of  foreign  bodies  from  the  cornea,  etc., 
which  many  other  institutions  do  not  count. 

In  Moorfield's  and  many  hospitals  of  Great  Britain  I 
saw  cataract  extraction  performed  according  to  Graefe's 
method :  upper  section,  mostly  in  such  a  way,  however, 
that  only  the  ends  of  the  section  lay  in  the  scleral  bor- 
der, while  about  three-fourths  of  its  external  margin  were 
in  the  transparent  cornea.  I  noticed  with  some  surprise 
that  Boioman,  whom  I  had  seen,  three  years  previously, 
place  the  entire  section — I  always  mean  its  outer  visible 
margin — within  the  non-transparent  corneo-scleral  junc- 
tion, now  places  the  centre  of  it  a  little  within  the 
transparent  border.  Mr.  Critcliett,  on  the  other  hand, 
who  at  that  time  used  to  cut  deeply  into  the  transparent 
cornea,  now  makes  a  peripheral  section  throughout  with 
a  considerable  elevation  of  the  flap.  Mr.  JBader  made  a 
lower  section  lying,  with  the  exception  of  its  extremities, 
wholly  in  the  cornea.  He  made  a  small  iridectomy,  ex- 
pelled the  lens  by  pressing  with  the  upper  lid  upon  the 
cornea,  and  endeavored,  not  altogether  successfully,  to  re- 
move the  remnants  of  corticalis  by  rubbing.    The  section 


161 


had  been  performed  by  sawing  movements.  On  examin- 
ing the  narrow  knife  I  found  that  its  surfaces  were  convex 
— a  condition  which  renders  it  difficult  for  the  instrumert- 
maker  to  grind  the  edge  very  sharp.  JBader  operates 
frequently — and  did  so,  before  A.  Weber  described  his 
method — with  a  broad  lance-shaped  knife,  the  surfaces  of 
which  are  flat  as  usual,  while  the  base  is  prolonged  into 
a  short  piece  with  cutting  edges  parallel  to  each  other,  in 
order  to  make  the  inner  margin  of  the  section  as  wide  as 
the  outer.  The  knife  cuts  well,  and  the  operations  I  saw 
him  perform  in  this  way  were  mostly  smooth ;  in  some 
of  them  the  section  seemed  to  be  too  small,  for  he  dilated 
it  with  the  instrument  of  Dr.  Charles  Bell  Taylor  (of 
Nottingham),  which  is  a  broad  needle  bent  on  the  flat 
at  an  obtuse  angle. 

On  several  occasions  I  saw,  in  London,  the  suction 
method  employed.  At  Moorfield's  it  was  done  for  ordi- 
nary soft  cataract  in  young  persons.  The  section  was 
made  with  a  lance-shaped  knife,  the  capsule  freely  lacer- 
ated with  a  needle — which  in  London  is  used  for  this 
purpose  in  preference  to  the  pricker  or  kystitome — and 
the  soft  lens-matter  sucked  out  with  Bowman's  instru- 
ment. Bader  employed  suction  successfully  in  a  case  of 
cataracta  accreta  mollis.  He  performed  iridectomy,  and 
extracted  the  false  membrane  on  the  anterior  capsule 
with  Liebreich's  forceps,  and  then  sucked  the  soft  parts 
of  the  lens  out  by  means  of  an  instrument  of  his  own  de- 
vice, which  appears  simpler  than  Bowman's.    The  small 

silver  end-piece,  which  is  introduced  into  the  anterior 
11 
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chamber,  is  stuck  into  an  India-rubber  tube,  at  whose 
other  end  is  a  glass  tube  which  the  operator  takes  into 
his  mouth,  and  produces  the  suction  by  his  own  in- 
spiration. 

At  Moorfield's  a  modification  of  Liehreicli1  s  squint 
operation  has  been  introduced.  They  raise  the  conjunc- 
tiva at  the  lower  edge  of  the  tendon,  incise  it  horizon- 
tally, divide  with  straight  scissors  the  cellular  tissue 
between  the  conjunctiva  and  the  outer  surface  of  the  ten- 
don and  muscle,  grasp  the  tendon  upon  a  hook  which  is 
longer  and  less  bent  than  the  ordinary  squint-hook,  and  sev- 
er the  tendon  subconjunctivally.  This  done,  they  raise  the 
conjunctiva  with  the  hook,  and  cut  through  the  loose 
tissue  between  the  sclerotic  and  the  elevated  conjunctiva, 
in  order  to  divide  any  fibres  which  by  chance  may  have 
escaped.  The  scissors,  during  these  last  strokes,  are  held 
with  their  edges  perpendicular  to  the  sclerotic,  and  these 
last  strokes  are  made  in  the  region  of  the  insertion  of  the 
tendon  into  the  sclerotic.  There  is  a  great  deal  of  cut- 
ting done  in  this  operation,  which  does  not,  on  the  whole, 
make  a  favorable  impression  upon  the  spectator. 

Boivman  performed  an  enucleation  with  the  utmost 
neatness  in  the  following  way : — The  lids  were  kept 
apart  by  the  ordinary  racket  wire  speculum.  The  con- 
junctiva was  severed  around  the  whole  cornea,  close  to  its 
margin.  The  four  recti  were  divided  as  in  strabismus 
operation.  The  eyeball  was  drawn  a  little  forward 
with  the  same  fixing  forceps,  and  the  optic  nerve  cut 
with  the  same  scissors  which  had  been  used  for  dividing 
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the  conjunctiva  and  tendons.  The  eye-ball  was  drawn 
out  of  its  socket,  and  the  tendons  of  the  oblique  muscles 
were  divided.  The  eye  was  thus  removed  in  the  clean- 
est possible  manner.  A  thread  was  passed  in  four 
places  through  the  conjunctiva  with  a  curved  needle  hav- 
ing its  eye  near  the  point,  such  as  is  used  in  staphylo- 
raphy.  The  wound  was  closed  by  drawing  at  the  two 
ends  of  the  thread,  which  are  kept  united  by  simple 
twisting.  The  bleeding  was  stopped  by  pressing  a 
small  wet  sponge  upon  the  closed  eyelids. 

Dr.  Bader  told  me  that  he  had  employed  successfully 
in  eight  cases  a  new  operation  for  conical  cornea.  He 
first  passes  a  delicate  curved  needle,  threaded  with  thin 
silk,  from  above  downward  as  far  as  about  its  middle 
part  through  the  base  of  the  conically  projecting  portion  of 
•the  cornea,  where  it  is  left  in.  Next  he  divides  the  lower 
half  of  the  cone  with  a  Beer's  knife,  then  the  upper  half 
with  scissors.  He  now  draws  the  needle  wholly  through 
the  cornea  and  unites  the  wound  by  tying  the  silk  thread. 
There  was  no  suppuration  in  any  of  these  operations. 
Bowman  told  me  that  he  had  successfully  operated  on 
one  case  according  to  Bader' s  method. 

In  some  of  the  hospitals  (Moorfield's,  Guy's)  I  saw 
Bichloride  of  Methylene  used  for  anaesthetizing  purposes. 
They  employed  a  funnel-shaped  apparatus  with  an  open- 
ing of  about  |"  in  diameter  at  the  small  end.  About 
twenty  drops  of  the  liquid  were  poured  upon  the  inner 
walls  of  the  apparatus,  which  were  lined  with  cloth.  Its 
broad  margin  was  so  placed  upon  the  face  that  it  enclosed 
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completely  the  patient's  mouth  and  nose.  The  opening  at 
the  narrow  end  of  the  instrument  was  closed  with  the  hand 
as  long  as  is  required  to  count  40.  If  the  patient  then 
is  not  yet  anaesthetized,  chloroform  or  a  new  supply  of 
methylene  is  to  be  given  until  the  narcosis  is  complete. 
The  patients  looked  cyanotic,  and  I  was  somewhat  afraid 
on  account  of  their  asphyctic  appearance.  The  advan- 
tage of  this  mode  of  producing  anaesthesia  is  the  rapidity 
with  which  it  is  obtained,  thus  saving  the  surgeon  a 
great  deal  of  time. 

Throughout  my  whole  journey  I  saw  chloroform  used 
for  anaesthetic  purposes,  in  London  sometimes  bichloride 
of  methylene,  but  nowhere  ether.  There  are  already  some 
cases  of  death  from  bichloride  of  methylene  on  record. 
The  opinion  seems  to  prevail  that  for  equal  degrees  of 
anaesthesia,  the  different  anaesthetics  involve  the  same 
danger.  If  ether,  the  weakest  anaesthetic,  boasts  of  the 
smallest  number  of  accidents,  it  is  because  in  the  ma- 
jority of  cases  it  is  not  given  in  such  quantities  as  to 
produce  complete  anaesthesia.  This  is  certainly  a  great 
drawback  in  many  operations,  the  delicate  execution  of 
which  requires  immobility  of  the  patient.  If,  apart  from 
this,  the  greater  length  of  time  required  by  ether  is 
taken  into  account,  we  must  not  be  astonished  that  pre- 
ference is  given  to  chloroform.  In  Germany  the  method 
of  giving  chloroform  used  in  Langenbeck's  clinique  has 
become  very  wide-spread.  Chloroform  is  sprinkled  on 
the  knit  woollen  cover  of  an  oblong  wire  case,  the  free 
opening  of  which  is  placed  over  the  mouth  and  nose  of 


165 


the  patient.    Two  of  the  wires  are  prolonged  to  form  a 
convenient  handle  for  the  little  instrument. 

Concerning  the  preservation  of  specimens  of  the  eye,  I 
may  here  still  mention  that  at  Moorfield's  Hospital  the 
anatomical  specimens  are  very  perfectly  put  up  in  a  fluid 
which,  according  to  the  curator  of  the  Hospital,  Dr.  E. 
Nettleship,  consists  of  glycerine  and  lamb's-foot  jelly. 
The  latter  is  to  be  taken  as  white  as  it  can  be  had. 

W.  Wilde  has  a  large  and  very  instructive  collection 
of  drawings  of  external  ophthalmic  diseases,  from  cases  < 
observed  in  St.  Mark's  Ophthalmic  Hospital,  a  charity 
which  he  founded.  These  drawings  are  very  beautifully 
executed  in  colors,  and  represent  a  great  many  important 
conditions,  which  have  attracted  less  notice  than  they 
deserve  by  the  surgeons  of  the  ophthalmoscopic  era. 

Dr.  Wilson,  Surgeon  to  St.  Mark's  Hospital,  Dublin, 
showed  me  some  cases  where,  for  inverted  lashes,  he  had 
pared  the  free  edge  of  the  upper  lid.  They  looked  very 
satisfactory,  but  a  patient  whom  I  saw  elsewhere,  op- 
erated on  by  him  in  the  same  way,  suffered  from  a 
sclerotic  condition  of  the  cornea,  and  said  the  movements 
of  the  lids  irritated  the  eye,  and  the  operation  had 
given  him  no  relief.  It  is  impossible  to  judge  of  the 
value  of  an  operative  method  from  seeing  cursorily  a 
few  cases  on  which  it  has  been  practised.  The  profession 
generally,  I  think,  have  abandoned  the  above-mentioned 
procedure. 

Dr.  Swanzy,  Surgeon  to  Adelaide  Hospital,  Dublin, 
showed  me  a  case  of  peculiar  interest,  on  account  of  the 
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combination  of  iritis  serosa  and  keratitis  parenchymatosa 
with  the  symptoms  of  Meniere's  ear  disease.  The  case 
was  that  of  a  lady  lately  returned  from  India.  Al- 
though no  history  of  syphilis  was  traceable,  both  the 
diseases  healed  under  anti-syphilitic  treatment.  As  the 
attention  of  the  profession  has  only  lately  been  called  to 
the  combination  of  eye  and  ear  diseases  of  an  exudative 
(serous)  character,  I  trust  Dr.  Swanzy  will  give  us  a 
fuller  record  of  his  observation. 

In  Glasgow  I  was  astonished  at  the  fearful  number 
of  injuries  of  the  eye  presenting  themselves  at  the  hos- 
pitals. The  flourishing  iron  industry,  and  the  extraor- 
dinary extent  to  which  ship -building  is  carried  on  in  this 
large  city,  explain  this  fact  sufficiently.  The  surgeons 
seemed  to  favor,  more  or  less,  the  principle  of  non-inter- 
ference, especially  in  not  being  too  hasty  in  taking 
injured  eyes  out,  lest  the  fellow-eye  become  sympatheti- 
cally inflamed. 

Dr.  T.  Reid,  Surgeon  to  the  Glasgow  Eye  Infirmary, 
the  principal  field  of  Mackenzie's  work,  operates  for 
cataract  mostly  according  to  Von  Grafe's  method,  but 
he  still  performs  sometimes  the  old  flap  section  with  a 
Beer's  knife. 

Dr.  T.  JR.  Wolfe,  formerly  of  Aberdeen,  has  opened  a 
new  Ophthalmic  Institution.  He  now  makes  his  cata- 
ract operations  with  a  narrow-bladed  knife,  large  flap- 
like sections,  and  simultaneous  iridectomies. 

Dr.  Walker,  in  Edinburgh,  operates  likewise  accord- 
ing to  Von  Grafe's  method,  laying,  however,  the  centre 
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of  the  section  within  the  transparent  cornea.  He  iNs 
afraid  of  instilling  atropine  immediately,  and  even  some 
days  after  the  operation,  on  account  of  its  irritative 
quality.  Many  surgeons  hold  the  same  opinion,  I  be- 
lieve, without  sufficient  ground.  I  have  always  been 
in  the  habit  of  dropping  atropine  into  the  eye  immedi- 
ately after  ojDerations  for  cataract  and  artificial  pupil, 
and  am  not  conscious  that  any  disturbances  in  the  heal- 
ing process  were  due  to  the  irritant  action  of  this 
remedy. 

Dr.  Argyll  JRobertso?i1  of  Edinburgh,  presented  a  case 
of  spinal  myosis  to  which  he  has  the  merit  of  having 
recently  called  the  attention  of  the  profession.  In  spinal 
myosis  he  observed  that  the  pupil  does  not  respond  to 
changes  of  light,  but  to  accommodative  efforts.  When 
the  patient  looks  at  a  remote  object,  his  narrow  pupils 
dilate  somewhat,  and  when  he  looks  at  a  near  object, 
they  contract.  The  case  presented  by  Dr.  A.  Robertson 
fully  confirmed  this  statement.  It  was  a  man  of  about 
48,  with  evident  symptoms  of  spinal  disease,  white  optic 
discs,  V  =  fj.  I  have  since  had  several  opportunities 
to  verify  Dr.  Robertson's  observation. 

I  did  not  neglect  to  visit  repeatedly  Prof.  Lister's  sur- 
gical wards  and  to  see  him  operate.  His  well-known 
mode  of  antiseptic  treatment  is  practised  there  even 
more  thoroughly  than  would  appear  from  his  previous 
publications.  In  every  part  of  the  body  in  which 
respiration,  digestion,  etc.,  do  not  produce  a  passage  of 
air,  he  operates  in  a  so-called  "  antiseptic  atmosphere" 
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i.e.,  two  assistants  are  constantly  throwing  a  spray  of  a 
weak  solution  of  carbolic  acid  over  the  region  of  the 
operation  and  upon  the  wound.  The  same  is  done  when 
the  dressing  is  changed,  so  that  neither  during  the 
operation  nor  during  the  after-treatment  is  a  wound  or 
ulcer  exposed  to  the  natural  air.  The  dressiDg  is  done 
most  carefully.  I  was  astonished  at  the  clean  and 
healthy  appearance  of  all  the  wounds  and  at  the  small 
quantities  of  pus  they  secreted.  Most  of  them  did  not 
show  any  discharge  at  all.  I  found  Prof.  Lister  a  most 
amiable  man,  ready  to  communicate  his  ideas  and 
demonstrate  his  methods  to  strangers,  though  to  repeat 
this  so  often  cannot  be  very  entertaining  for  him.  He 
has  employed  his  mode  of  treatment  successfully  in 
plastic  and  other  operations  of  the  eyelids.  In  purulent 
ear  diseases  its  efficacy  is  frustrated  by  the  communica- 
tion of  the  middle  ear  with  the  air  through  the  Eusta- 
chian tube. 

In  Utrecht,  Prof.  Donders  showed  me,  with  his 
habitual  kindness,  some  new  apparatus  in  his  physio- 
logical laboratory.  By  one  I  could  readily  convince 
myself  of  the  existence  of  a  limited  compensatory  wheel- 
rotation  of  the  eyes,  both  for  near  and  distant  vision,  in 
lateral  inclinations  of  the  head.  Another  most  ingenious 
apparatus  served  to  test  the  judgment  of  the  locality  of 
visual  objects  exclusively  from  the  impression  they  make 
upon  one  or  both  retinae.  The  wires  from  an  electric 
battery  are  led  into  a  completely  dark  room,  in  which 
are  the  experimenter  and  another  person.    The  electric 
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spark  illuminates  the  room  for  an  instant  only.  The 
person  desired  to  point  out  with  the  finger  the  place 
where  the  spark  appears  to  him  scarcely  ever  fails  to 
touch  the  electrodes  if  he  has  both  eyes  open  at  the  time 
of  the  flash,  but  frequently  fails  to  point  out  the  right 
place  if  only  one  eye  is  open.  The  influence  of  the 
muscles  on  the  localization  of  visual  objects  is  excluded 
in  this  experiment,  because  the  illumination  is  only  mo- 
mentary. 

Dr.  Snellen  performed  some  cataract  extractions  ac- 
cording to  Yon  Grafe's  method.  The  section  was  com- 
pletely  within  the  scleral  border,  and  approached  greatly 
to  a  flap.  He  unites  the  edges  of  the  wound  by  a  deli- 
cate suture  in  case  they  are  not  spontaneously  in  close 
coaptation. 

In  strabismus  operations  he  incises  the  conjunctiva 
horizontally,  and  corresponding  to  the  middle  of  the 
tendon,  loosens  the  conjunctiva  from  the  muscle,  divides 
the  tendon  from  the  sclerotic,  and  enlarges  the  line  of 
division  upward  and  downward.  Finally  he  unites  the 
conjunctival  wound  with  a  suture.  He  says  that  this 
mode  of  operation  produces  large  effects. 

He  operates  for  ectropium  with  a  thread,  armed  with 
two  needles  which  pierce  the  conjunctiva  not  far  from 
the  swelled  and  everted  edge  of  the  lid,  at  a  distance 
from  each  other  of  about  6  mm.,  and  come  out  on  the 
skin  of  the  lid  at  the  same  distance  from  each  other,  but 
of  6  to  8  mm.  below  the  eyelashes.  A  small  piece  of 
paper  is  placed  on  the  skin  between  the  ends  of  the 
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thread,  which  are  tied  over  the  paper  so  firmly  as  to 
produce  a  slight  entropium.  The  paper  serves  to  pro- 
tect the  skin  from  being  cut  by  the  thread.  The  suture 
is  removed  the  next  day,  or  later,  according  to  the  de- 
gree of  inversion  which  has  been  the  immediate  result. 
The  effect  of  two  such  operations  I  witnessed  was  ad- 
mirable. After  the  removal  of  the  sutures  some  inversion 
existed,  and  there  was  no  tendency  to  eversion  from  the 
movements  of  the  lids. 

The  Eye  Hospital  in  Diisseldorf  I  found  compara- 
tively empty,  in  consequence  of  an  epidemic  of  variola 
which  shortly  before  had  been  in  the  neighborhood. 
Dr.  Moor  en  had  just  begun  to  take  patients  in  again. 
He  performs  cataract  operation  after  Von  Graefe. 

Prof.  Saemisch,  in  Bonn,  expressed  himself  as  being 
well  satisfied  with  the  results  of  his  treatment  of  the 
"ulcus  cornece  serpens"  This  treatment  consists,  as  is 
known,  in  cutting  through  the  whole  depth  of  the  cornea 
in  the  midst  of  the  abscess  with  Graefe's  cataract-knife. 
The  aqueous  humor  escapes.  The  wound  is  reopened 
and  the  anterior  chamber  emptied  one  to  three  times 
daily,  until  the  edges  and  the  ground  of  the  ulcer  have 
become  perfectly  clean  and  healthy-looking,  which  some- 
times does  not  take  place  till  after  some  weeks.  I  have 
tried  this  plan  of  treatment  in  some  cases,  according  to 
the  rules  laid  down  in  Saemisch's  monograph,  but,  I  am 
sorry  to  say,  have  not  been  so  successful  as  its  originator. 
The  opinions  of  other  ophthalmic  surgeons  whom  I  con- 
sulted on  this  subject,  were  so  divided  that  I  am  anxious 
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to  see  a  further  account  of  Prof.  Saemisch's  late  experi- 
ence in  his  bold  plan  of  treating  so  dangerous  a  disease 
as  the  wandering  corneal  ulcer. 

In  Darmstadt  I  had  an  opportunity  to  see  Dr.  A. 
Weber  perform  an  extraction  of  cataract  according  to  his 
own  method.  The  operation  was  not  without  accidents. 
The  point  of  the  curved,  lance-shaped  knife  passed  behind 
the  lower  part  of  the  iris.  The  expulsion  of  the  lens  was 
tardy — vitreous  escaped  before  the  exit  of  the  cataract — 
and  cortical  matter  had  to  be  left  in  the  eye.  The  case, 
nevertheless,  did  well,  as  Dr.  Weber  told  me  two  months 
later.  He  stated  that  accidents  were  very  rare  during 
the  operation ;  that  he  had  tested  the  method  now  on  a 
large  scale,  and  was  highly  satisfied  with  the  results. 
.  Dr.  Alexander  Pagenstecher,  in  Wiesbaden,  performed 
in  my  presence  an  extraction  of  cataract,  together  with 
the  capsule.  He  made  the  incision  in  the  sclerotic  with 
Graefe's  knife,  and  then  a  broad  iridectomy.  He  held 
the  globe  with  a  fixing  forceps  himself,  introduced  a 
large  spoon  behind  the  lens,  while  an  assistant  pressed 
gently  npon  the  cornea  with  a  hard-rubber  spoon,  pass- 
ing it  from  below  upward  as  the  lens  moved  toward  the 
section  arid  out  of  it.  The  cataract,  thus  held  between 
the  edge  of  the  spoon  and  the  depressed  cornea,  cannot 
escape,  but  must  needs  be  forced  out  through  the  wonnd. 
In  the  present  case,  however,  the  capsule,  which  was 
thickened  in  its  centre,  burst  near  the  equator,  and  re- 
mained in  the  eye,  while  the  lens  was  removed,  not  with- 
out some  escape  of   vitreous.     Pagenstecher  was  not 
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pleased  with  this  operation.  He  said  that  the  bursting  of 
the  capsule,  which  could  not  always  be  prevented,  was 
the  only  drawback  to  this  method  of  operating,  the  mode 
of  healing  and  the  results  of  which  were  excellent 
whenever  the  removal  of  the  lens,  together  with  the  cap- 
sule, was  successful.  He  performs  this  operation  pro- 
miscuously with  Graefe's  method. 

Pagenstecher  obliterates  the  lachrymal  sac  in  the  fol- 
lowing way  : — First,  he  slits  the  canaliculi  and  the  inner 
wall  of  the  sac  near  the  caruncle  ;  then  he  places  a 
dossil  of  lint  into  the  opening  to  prepare  it  for  the  intro- 
duction of  the  caustic, — a  paste  of  one  part  of  chloride 
of  zinc  to  two  or  three  parts  of  amy  Ion. 

At  Gottingen  I  saw,  in  Prof.  BauniJs  surgical  wards, 
a  very  remarkable  case  of  lesion  of  the  spine.  A  boy 
had  been  stabbed  into  the  nape  of  the  neck,  on  the  right 
side.  He  showed  marked  symptoms  of  a  lesion  of  the 
right  side  of  the  spinal  marrow.  When  I  saw  him  the 
right  pupil  was  under  the  influence  of  atropine,  but  only 
very  little  dilated.  Prof.  Leber  stated  that,  prior  to  the 
instillation,  it  had  been  narrow  and  immovable.  This 
being  a  case  of  one-sided  traumatic  spinal  myosis,  I  beg- 
ged Prof.  Leber  to  test,  when  the  effect  of  the  atropine 
had  subsided,  the  mobility  of  the  pupil,  both  on  changes 
of  light  and  on  changes  of  accommodation  or  converg- 
ence. He  informed  me  later  that  the  disease  had  healed 
so  quickly  and  completely  that  examinations  of  the  pupil 
had  not  yielded  a  definite  result. 

Prof.  Leber  has  a  fine  collection  of  anatomical,  espe- 
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cially  microscopic,  preparations,  which  he  kindly  showed 
me.  Most  of  them  form  the  basis  of  several  papers 
he  has  published  in  Graefe's  Archives.  A  separate 
Ophthalmic  Hospital  was  being  built  in  Gottingen,  form- 
ing an  addition  to  the  institutions  of  the  old  and  cele- 
brated  University  of  this  city,  where  the  anatomy  and 
physiology  of  the  eye  and  ear  are  taught  in  a  classic 
manner  by  the  renowned  Professors  Henle  and  Meiss- 
Tier, 

At  Haifa)  Prof.  Alfred  Graefe  had  the  kindness  to 
show  me  his  Ophthalmic  Institution.  There  wree  a  great 
number  of  inmates,  many  of  whom  were  operated  on  for 
cataract.  Alfr.  Graefe  performs  extraction  according  to 
the  plan  of  his  late  cousin,  but  with  a  downward  section. 
All  the  operated  patients  I  saw  were  in  a  fair  way  of 
recovery. 

At  Leijpsic  I  visited  several  of  the  new  institutions 
belonging  to  the  University.  There  is  no  place  of  learn- 
ing in  all  Germany  where  science  is  more  liberally  en- 
couraged than  in  Leipsic.  The  institutions  for  medical 
instruction  in  particular  are  nearly  all  new  and  on  a  grand 
scale.  The  Physiological  Laboratory  of  Prof.  C.  Luchvig 
is  very  extended,  and  adapted  to  every  kind  of  physiolo- 
gical research.  A  steam-engine,  heated  by  gas,  does  the 
mechanical  work,  and  contributes  greatly  to  the  regular 
performance  -and  success  of  many  experiments ;  for  in- 
stance, it  moves  the  registering  apparatus,  keeps  up  for 
hours  artificial  respiration  in  animals  poisoned  with  cu- 
rare, etc.    This  laboratory,  indeed,  is  an  international 
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workshop,  in  which  I  found  Germans,  Americans,  Rus- 
sians, Italians,  and  Swedes. 

Instigated  by  the  above-mentioned  important  statement 
of  Dr.  Argyll  Eobertson,  and  that  remarkable  case  I  saw 
in  Prof.  Baum's  wards,  I  made  some  experiments  on  the 
conditions  of  the  pupil  in  lesions  of  the  spine.  In  these 
experiments  I  was  kindly  guided  by  my  former  teacher, 
Prof.  Ludwig,  who  was  exceedingly  amiable,  as,  in  fact, 
he  always  is.  I  first  divided  the  sympathetic  nerve  on 
the  neck  of  a  rabbit.  The  pupil  of  the  same  side  became 
contracted,  but  remained  movable  on  changes  of  light. 
After  that,  I  cut  one-half  of  the  spinal  marrow,  between 
the  fifth  and  sixth  cervical  vertebrae  of  another  rabbit : 
this  animal  showed  paralysis,  increased  reflex  irritability 
of  the  muscles  of  the  same  side  of  the  body.  The  pupil 
of  the  same  side  was  narrow,  but  distinctly  respon- 
sive to  light.  I  then  divided  also  the  other  half  of  the 
spinal  marrow  at  the  same  places,  and  found  complete 
paralysis,  with  increased  reflex  irritability  of  the  muscles 
on  both  sides.  Both  pupils  were  narrow,  but  movable 
on  changes  of  illumination.  The  subsequent  division  of 
the  sympathetic  nerves  at  the  neck  did  not  alter  the 
state  of  the  pupils.  These  experiments  only  confirm  the 
well-known  fact  that  the  dilatation  of  the  pupil  is  effected 
by  the  sympathetic  nerve,  the  fibres  of  which  pass 
through  the  lower  part  of  the  cervical  spinal  marrow. 
Concerning  A.  Robertson's  observations  on  spinal  myosis 
they  prove  that  the  centre  of  the  reflex  mobility  of  the 
pupil  on  changes  of  light  is  situated  above  the  fifth  cer- 
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vical  vertebra.  Though  these  experiments  have  to  be 
continued,  even  this  primary  result  seems  to  be  not 
without  some  importance  in  the  diagnosis  of  spinal  af- 
fections. 

In  the  clinic  of  Prof.  Coccius  I  saw  many  new  proce- 
dures. He  tests  intra-ocular  pressure  by  first  dipping 
his  two  fore-fingers  in  warm  water,  and  then  placing 
them  on  the  sclerotic,  below  the  cornea.  By  pressing 
in  the  manner  as  in  ascertaining  the  existence  of  fluctua- 
tion, the  thickness  of  the  ocular  wall  and  the  tension  of 
the  globe  can,  according  to  Coccius,  be  more  accurately 
determined  than  by  the  usual  palpation  through  the 
lids. 

Secondary  and  shrunken  cataracts,  Prof.  Coccius  oper- 
ates by  entering  with  a  needle  into  the  external  part  of 
the  limbus  conjunctivae,  and  dej)ressing  them  into  the 
vitreous  with  the  flat  suface  of  the  needle.  On  inquiry, 
Coccius  stated  that  only  little  reaction,  if  any,  followed 
this  operation.  The  case  I  saw  him  operate  on  in  this 
way  showed  none  whatever. 

Coccius  frequently  employs  catheierism  of  the  nasal 
duct  from  below.  The  nose  must  first  be  cleansed  by 
syringing  with  warm  water,  in  order  that  no  scabs  plug 
the  orifice  of  the  lachrymal  duct.  He  then  introduces  a 
curved,  well-greased  catheter,  a  modification  of  Gensoul's 
instrument.  To  inject  lotions  in  this  way  is  certainly 
rational,  as  diseases  of  the  tear-passages  more  frequently 
originate  in  affections  of  the  nasal  than  of  the  ocular 
mucous  membranes. 
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Coccius  made  a  regular  flap  section  with  Graefe's 
knife,  then  iridectomy,  and  laceration  of  the  capsule  in 
the  usual  way.  During  the  removal  of  the  lens  he  raises 
the  nap  with  a  hard-rubber  spoon,  and  presses  gently  on 
the  globe  with  the  fixing  forceps.  In  case  vitreous  es- 
capes, he  extracts  the  lens  with  a  double  hook,  such  as 
was  formerly  used  to  fix  the  globe  in  strabismus  opera- 
tions. 

There  is  a  large  collection — the  largest  I  have  seen — 
of  ophthalmic  instruments  at  the  Leipsic  Ophthalmic  In- 
stitution. It  is  of  great  historic  value.  The  name  of 
the  inventor  of  each  instrument  is  written  on  a  label  at- 
tached to  it.  Many  an  instrument  of  modern  device  has 
its  like  in  this  collection.  The  lance-shaped  knives,  for 
instance,  either  fiat  or  curved  on  the  surface,  as  Bader 
and  A.  Weber  now  use,  are  to  be  found  in  the  Leipsic 
collection,  as  invented  by  Santorelli. 

Prof.  Schiveigger,  in  Berlin,  practises  tatooing,  accord- 
ing to  Wecker,  in  order  to  remove  the  disfigurement  from 
leucomatous  e}7es.  He  was  pleased  with  the  results  of 
this  procedure. 

He  showed  the  case  of  a  girl,  twelve  years  of  age,  in 
whom  he  had  performed  discision  for  zonular  cataract 
without  iridectomy.  The  lenses  were  absorbing,  and  no 
symptoms  of  irritation  had  thus  far  been  present. 

Dr.  Ewers  performed  some  extractions  of  cataract, 
strictly  according  to  Von  Graefe's  plan.  Dr.  Ilirschberg 
and  some  other  ophthalmic  surgeons  of  Berlin  operate  in 
the  same  way. 
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Dr.  Ewers  performed  partial  peritomy  in  a  case  of  par- 
tial trachomatous  pannus.  In  Langenbeck'' s  Surgical  Cli- 
nique  and  Hospital  I  saw  some  highly  instructive  cases 
and  operations.  In  a  woman  of  about  40,  the  tip  and 
lower  right  half  of  whose  nose  had  been  destroyed  by 
epithelial  cancer,  he  removed  the  diseased  parts  and  the 
adjoining  tissue  freely,  and  stopped  the  bleeding  with  a 
spray  apparatus.  He  replaced  the  defect  by  a  nap 
taken  from  the  right  side  and  back  of  the  nose  immedi- 
ately above  the  denuded  part.  The  base  of  the  nap  was 
in  the  right  cheek,  and  its  broad  opposite  end  on  the 
other  side  of  the  nose.  After  its  detachment  it  was  very 
pale  and  considerably  shrunken.  Langenbeck  said 
"  this  was  of  frequent  occurrence,  and  due  to  the  con- 
traction of  the  smooth  muscles  in  the  flap.  The  surgeon 
need  not  be  afraid  either  of  the  pallor  or  of  the  apparently 
insufficient  size  of  the  flap."  The  flap  was  shifted  down 
over  the  defect,  its  end  united  with  the  corresponding 
edge  of  the  wound  by  some  silk  sutures,  and  the  denuded 
surface  covered  with  "  chappie  rdjpee"  which  remains 
undisturbed  until  suppuration  underneath  has  taken 
place,  ordinarily  between  the  fifth  and  sixth  days.  Up 
to  that  time  the  flap  is  entirely  immovable,  a  condition 
which  greatly  favors  its  union  with  the  adjoining  parts. 
Langenbeck  thinks  that  the  " charjpie  rdjpee"  is  an  al- 
most indispensable  means  of  dressing  in  such  operations. 
I  have  seen  Dr.  Gurdon  Buck,  of  New  York,  for  the 
same  purpose  employ  picked  lint,  the  successive  layers  of 

which  were  paint  ed  with  coll  odium  until  the  denuded 
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part  was  filled  up  with  a  thick  hermetic  layer,  rendering 
the  flap  immovable  This  layer  of  lint  and  collodium  is 
likewise  left  in  its  place  until  there  is  marked  suppura- 
tion underneath. 

Langenbeck  asserted  that  defects  of  skin  on  the  nose 
healed  by  granulation,  leaving  hardly  a  scar.  Flaps  might, 
therefore,  be  freely  taken  from  the  nose  without  fear  of 
great  disfigurement.  Though  there  be,  perhaps,  no 
higher  authority  than  Prof.  Langenbeck  on  plastic  sur- 
gery of  the  face,  this  assertion  does  not  coincide  with 
what  I  have  seen  in  operations  for  epicanthus,  when 
rhomboid al  pieces  of  skin  were  removed  from  the  back 
of  the  nose.    They  invariably  left  ungainly  cicatrices. 

I  saw  in  Langenbeck's  wards  a  case  of  replacement  of 
the  wdiole  lower  eyelid,  after  removal  of  a  melano-sarcoma. 
The  flap  was  taken  from  the  cheek,  downward  from  the 
temple,  and  transplanted  with  scarcely  any  twisting  of 
the  base,  which,  of  course,  was  in  the  temple,  just  at  the 
outer  commissure.  There  was  no  swelling  of  the  newly- 
formed  lid,  and  no  lachrymation. 

.  Another  remarkable  operation  I  saw  Langenbeck  per- 
form was  the  removal  of  a  large  epithelial  cancer,  which 
presented  all  the  characteristics  of  the  so-called  "  rodent 
ulcer"  It  had  destroyed  both  eyelids,  the  inner  com- 
missure, and  a  small  part  of  the  nose  and  cheek.  The 
eyeball  was  likewise  disorganized,  and  the  nodules  of 
the  pseudoplasm  were  traceable  some  distance  back  into 
the  orbit.  Langenbeck  believes,  in  opposition  to  Eng- 
lish authorities,  that  the  rodent  ulcer  is  an  epithelial 
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growth — viz.,  a  cancer,  for  at  the  length  of  time  it  ex- 
hibits all  its  characteristic  symptoms,  and  produces  me- 
tastatic carcinomatous  tumors  in  remote  organs,  for  in- 
stance, in  the  uterus,  as  he  has  observed.  He  excised  in 
this  case  all  suspicious-looking  tissue,  together  with  the 
eyeball,  and  covered  the  whole  defect  by  an  unusually 
large  nap  from  the  forehead,  with  a  rather  small  base — 
half  an  inch  wide  at  most — lying  between  the  opposite 
eyebrow  and  inner  commissure.  The  sutures  were  rather 
far  from  one  another — two  to  four  lines — and  none  near 
the  base  of  the  flap,  nor  was  the  base  stretched  in  any 
way.  Langenbeck  thinks  it  important  not  to  interfere 
with  the  circulation  in  the  base  of  flaps  by  stretching  or 
sutures.  The  case  resulted  unfavorably.  After-hemor- 
rhage from  the  orbit  occurred  in  the  night  after  the 
operation.  To  stop  it,  some  of  the  sutures  had  to  be  re- 
moved. They  informed  me  afterward  that  the  flap  had 
sloughed.  I  was  astonished  at  the  scarcity  of  sutures 
also  in  Langenbeck's  other  plastic  operations.  Being  in 
the  habit  of  uniting  flaps  scrupulously,  and  probably  do- 
ing too  much,  I  prefer  erring  on  the  side  of  safety. 

At  Bredau  I  saw  Prof.  Foerster  only  for  a  short 
time.  In  Dr.  II.  Colin' s  clinique  there  were  many  in- 
teresting cases,  among  which  one  of  very  extensive  xan- 
thelasma of  both  eyelids. 

In  Vienna  I  found  Prof.  Arlt  untiringly  busy.  His 
clinique  is  still  increasing,  but  his  hospital  wards  are  no 
longer  adequate  to  the  demands  of  the  present  day.. 
Prof.  E.  Jaeger's  department  in  the  "  General  Hospital "'' 
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has  of  late  been  enlarged  and  much  improved,  especially 
the  rooms  for  the  out-door  patients  and  the  clinical  and 
ophthalmoscopic  courses. 

At  Heidelberg  I  found  Prof.  O.  Beckers  Ophthalmic 
Hospital  in  successful  operation,  with  excellent  arrange- 
ment for  instruction,  and  an  extensive  collection  of  ma- 
croscopical  and  microscopical  specimens. 

In  Paris  I  visited  the  Ophthalmic  Institutions  of  Dr. 
L.  Wecker  and  Dr.  X.  Galezoivski.  The  former  is  beauti- 
fully fitted  out,  and  does  justice  to  the  requirements  of 
the  age  and  the  French  metropolis.  Among  the  many 
important  objects  I  saw  there,  I  mention  a  very  success- 
ful case  of  tatooing  of  a  leucomatous  cornea.,  and  a  case 
of  formation  of  leptotrix  fungus  in  the  lower  canalicu- 
lus of  a  lady.  I  had  an  opportunity  to  see  Dr.  Charcot 
and  some  of  the  prominent  French  physicians  at  their 
work.  There  was  a  spirit  of  kindness,  liberality,  and 
earnestness  about  them  that  could  not  be  surpassed  by 
the  great  laborers  in  the  field  of  science  and  humanity  of 
any  nation. 

II.  Notes  on  Otology. 

James  Hinton,  in  London,  incises  the  membrana 
tympani  between  the  long  process  of  the  anvil  and  the 
handle  of  the  malleus  in  cases  of  chronic  collections  of 
mucus  and  other  morbid  products  in  the  tympanum. 
Immediately  afterwards  he  injects  a  weak  solution  of 
soda  through  a  Eustachian  catheter  in  the  following 
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manner  :  He  first  introduces  the  catheter,  then  fills  it 
with  the  soda  lotion,  by  means  of  a  small  glass  syringe, 
and  forces  the  liquid  with  Politzer's  bag  into  the 
tympanum  and  through  the  opening  in  the  membrana 
tympana  out  of  the  ear.  By  this  procedure  hardened 
collections  of  mucus  will  frequently  be  evacuated. 

Of  late  he  prefers  syringing  in  the  inverse  direction. 

The  nozzle  of  the  syringe  is  mounted  with  an  india- 
rubber  ring,  which  fits  tightly  into  the  external  auditory 
meatus.  The  head  of  the  patient  is  bent  forward  so  that 
the  water  which  is  injected  into  his  ear  runs  out  through 
the  nose.  He  empties  the  syringe  several  times  at  the 
same  sitting.  In  some  instances  the  stream  is  checked, 
which  seems  to  indicate  that  plugs  of  mucus  have  been 
thrown  into  the  tube  and  obstruct  it. 

When  the  orifice  in  the  membrana  tympani  closes,  it 
must  be  reopened.  The  treatment  will  require  at  least 
two  or  three  months. 

The  same  mode  of  syringing  he  employs  also  m  per- 
forations of  the  tympanic  membrane.  After  the  syring- 
ing, he  cauterizes  the  tympanum  with  chloro-acetic  acid. 
This  is  a  deliquescent  crystallized  substance  which  he 
keeps  in  a  small  bottle.  He  dips  a  moist  camel's-hair 
brush  into  it  and  touches  the  mucous  membrane  of  the 
drum  tli rough  the  speculum. 

Hinton  has  discarded  the  hard  ends  of  the  ausculta- 
tion tithe,  using  simply  an  india-rubber  tube,  which 
sticks  better  in  the  meatus,  conducts  sound  as  well,  and 
irritates  less. 
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He  treats  granulations  and  small  Polypi  by  cauter- 
izing them  with  chloro -acetic  acid. 

He  is  fond  of  employing  Liquor  epispasticus  (Collo- 
dium  Cantharidum)  behind  the  ears.  He  applies  it 
himself  in  his  consultation  room  by  means  of  a  brush, 
touching  only  a  small  surface  at  a  time. 

Hinton  does  no  longer  conduct  steam,  or  medicated 
vapor,  into  the  tympanum.  He  would  dispose  of  all  his 
steaming  apparatus  but  for  their  historic  interest. 

I  saw  Dr.  Peter  Allen  in  his  hospital  clinique  employ 
his  modification  of  Politzer's  air-bag.  He  has  replaced 
the  tube-like  nozzle  of  Politzer's  instrument  by  a  double 
pad,  which  is  pressed  tightly  on  the  nostrils.  An  open- 
ing in  each  pad  leads  the  air  into  each  nostril  at  the  same 
time.  He  claims  that  the  instrument,  thus  modified,  has  a 
<rreat  advantage  in  the  treatment  of  children,  who  will 
not  suffer  a  tube  of  any  description  to  be  introduced  into 
their  nostrils.  To  judge  from  some  trials  Dr.  Allen  was 
kind  enough  to  make  with  myself,  I  fear  his  modification 
of  Politzer's  air-bag  is  less  effective  than  the  original  ap- 
paratus. 

I  spent  a  week  exclusively  in  studying  Toynbeds 
anatomopatlwlogical  collection  at  the  Hunteri an  Museum, 
in  the  building  of  the  College  of  Surgeons.  It  has  been 
of  great  benefit  to  me,  and  if  I  were  called  upon  to  ex- 
press my  opinion  on  the  value  of  this  collection  for  the 
aural  surgeon  of  to-day,  I  should  fear  no  contradiction  in 
asserting  that  Toynbee's  collection  is  the  best  and  most 
extensive  introduction  into  the  deeper  study  of  otology 
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existing.  It  contains  upward  of  800  specimens,  most  of 
which  are  dry  preparations.  •  They  are  so  varied  that  al- 
most every  stage  of  all  the  diseases  of  the  ear  is  re- 
presented, excepting  microscopic  conditions,  and  the  ap- 
pearances of  active  inflammations,  which  can  be  demon- 
strated in  fresh  specimens  only.  The  catalogue — un- 
fortunately out  of  print — is  excellent.  Prof.  Fowler, 
under  whose  supervision  the  museum  is,  kindly  allows  a 
careful  visitor  to  open  the  cases  and  examine  each  speci- 
men separately. 

In  Dublin  I  was  received  with  great  courtesy  by  the 
Nestor  of  modern  otology,  Sir  Wra.  Wilde.  He  is  still 
in  the  habit  of  using  his  speculum  without  a  reflector, 
turning  the  patient's  ear  towards  a  large  window.  The 
membrana  tympani  and  adjoining  parts  of  the  meatus  can 
be  well  examined  in  that  way,  although  it  be  more  con- 
venient for  most  purposes  to  employ  a  mirror.  I  was 
pleased  to  see  Sir  William  as  active  and  enthusiastic  as 
ever. 

In  Glasgow  I  saw  good  microscopic  preparations  of 
the  cochlea,  by  Dr.  Reid.  Among  them  were  some  ex- 
cellent transverse  sections  of  the  lamina  spiralis  mem- 
branacea,  exhibiting  beautifully  the  papilla  spiralis,  and 
the  entrance  of  the  fibres  of  the  auditory  nerve  into  it. 
Reid  calls  the  papilla  spiralis  "papilla  acustica  sive 
colliculus  acusticus,"  in  analogy  to  the  papilla  optica. 
At  this  moment  I  do  not  recollect  wdiether  Reid  traced 
the  terminal  fibres  to  some  special  parts  of  the  papilla 
spiralis. 
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At  Halle  I  had  only  some  hours  to  spend  in  the  society 
of  Prof.  Schivartze.  I  learned  that  he  continues  fully 
satisfied  with  his  treatment  of  otorrhcea  with  strong  so- 
lutions of  nitrate  of  silver  ( 3  P—  3  i  ad  f  i), 

Dr.  Hag  en  of  Leipsic  employs  the  constant  current  on 
a  rather  extensive  scale,  and  expressed  himself  well 
pleased  with  his  therapeutic  results.  Dr.  Wendt,  of  the 
same  city,  had  the  kindness  to  show  me  a  fine  commence- 
ment of  a  pathological  museum  of  the  ear.  He  has  ob- 
served and  studied  microscopically  some  cases  of 
diphtheria  of  the  outer  and  middle  ears ;  further,  a  great 
many  of  the  changes  caused  in  the  middle  ear  by  variola 
in  children.  They  consisted  in  all  possible  stages  of 
catarrhal  and  purulent  otitis  media,  as  well  as  destructive 
processes  of  the  membrana  tympani.  His  researches  are 
and  will  be  published  in  the  uArcMv  fur  Heilktmde" 
I  regretted  that  Dr.  Wendt  had  purposely  refrained  from 
investigating  the  labyrinth  in  these  cases,  thinking  it  a 
subject  still  fraught  with  too  great  difficulties. 

Prof.  Lucae,  of  Berlin,  employs  frequently  injections 
into  the  tympanic  cavity,  through  the  Eustachian  catheter. 
He  injects  the  usual  astringent  lotions  of  tannin  and  sul- 
phate of  zinc,  to  the  strength  of  one  to  three  per  cent. 
The  lotions  are  contained  in  small  double-tubed  glasses, 
such  as  chemists  use  under  the  name  of  "  squirting  bottles." 
An  inflation  apparatus  with  a  double  air-bag — like 
Richardson's  nebulizer — is  suspended  at  one  of  the  but- 
ton-holes of  his  coat,  to  be  always  near  at  hand.  While 
introducing  the  catheter,  Lucae  holds  the  little  bottle  by 
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taking  one  of  its  glass  tubes  between  his  teeth,  puts  the 
other  tube,  by  approaching  his  head,  into  the  posterior 
orifice  of  the  catheter  when  it  is  in  place,  blows  a  quan- 
tity of  liquid  out  of  the  small  bottle  into  the  catheter, 
and  forces  it  into  the  tympanic  cavity  with  the  double- 
bagged  inflator,  listening  at  the  same  time  through  the 
auscultation  tube  whether  and  how  the  liquid  penetrates 
into  the  drum. 

Lucae  exhibited  several  cases  illustrative  of  the  use- 
fulness of  the  interference  otoscope,  the  method  of  appli- 
cation of  which  he  has  repeatedly  described  (Arehiv  f. 
OhrenJieilh).  He  says  that  he  is  well  satisfied  with  the 
following  treatment  of  otitis  media  granulosa.  He 
cauterizes  the  ear  with  sulphate  of  copper  in  substance 
twice  a  week,  and  lets  the  patient  employ,  at  home,  a 
•one  per  cent,  solution  of  the  same  remedy,  dropped  into 
the  ear,  and  retained  there  for  half  an  hour  or  an  hour, 
by  plugging  the  ear  completely  with  an  india-rubber 
stopper. 

Fr.  M.  Weber,  of  Berlin,  had  the  kindness  to  show  me 
a  few  patients  on  whom  he  had  performed  tenotomy  of 
the.  tendon  of  the  tensor  tympani  muscle.  In  the  cases 
where  healing  had  already  taken  place  there  was  hardly 
a  scar  visible,  and  the  drumheads  were  freely  movable. 
One  young  lady  stated  that  both  her  hearing  and  tinnitus 
had  been  greatly  improved  by  the  operation.  In  one  case 
the  operation  had  been  done  only  three  days  previously. 
The  membrana  tympani  was  red  and  swollen,  but  no  se- 
rious inflammatory  symptoms  were  present.    On  the 
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fourtli  and  fifth  days,  Dr.  Weber  added,  the  reaction  was 
ordinarily  more  marked. 

I  saw  Weber  introduce  elastic  probes  through  a 
Eustachian  catheter  into  the  drum  in  order  to  dilate 
strictures  of  the  tube.  He  introduces  also  thin  elastic 
catheters  through  silver  Eustachian  catheters  into  the 
tympanic  cavity,  to  serve  for  injecting  liquids,  and  to  re- 
move serous,  mucous,  and  puriform  accumulations  from 
that  cavity,  by  suction.  Though  some  of  Dr.  Weber's 
proceedings  impressed  me  as  not  yet  being  durable  acqui- 
sitions to  the  science  and  art  of  aural  surgery,  I  found 
him  an  energetic  and  initiative  practitioner. 

In  Prof.  Le wires  hospital  department — syphilis  and 
diseases  of  the  throat — I  had  an  opportunity  to  see  many 
useful  diagnostic  and  therapeutic  applications  which  have 
some  relation  to  ear  diseases.  He  demonstrated,  anions; 
other  things,  that  intumescences  of  the  tonsillse  pharyn- 
gese  are  far  more  common  than  is  generally  supposed ;  fur- 
thermore, that  in  pharyngo-nasal  affections  there  are  fre- 
quently found  roundish  swellings  of  the  mucous  membrane 
of  the  nasal  passages,  in  the  shape  of  small  tumors,  per- 
haps of  a  polypoid  nature,  but  less  persistent  than  polypi. 

He  uses  chromic  acid  for  cauterization.  He  says  that 
it  acts  like  ferrum  candens,  burning  the  tissues  by  giving 
oif  oxygen.  Some  chromic  acid  injected  into  the  tissue 
or  abscess  holes  of  hypertrophied  tonsilke  causes  these  to 
shrink  in  a  very  satisfactory  manner. 

Leivin  continues  subcutaneous  injections  of  sublimate 
in  syphilis,  and  prefers  them  to  the  other  methods  of  ad- 
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ministering  mercury.  Among  the  peculiarities  of  the 
treatment  with  Hg.,  he  spoke  of  the  occurrence  of  diar- 
rhoea mercurialis,  which  is  as  apt  to  follow  the  subcutane- 
ous injection  of  bichloride  of  hydrargyrum  as  the  em- 
ployment of  other  mercurial  preparations.  It  is  treated 
in  the  same  way  by  opiates. 

From  one  of  Virchoio's  lectures,  to  which  I  had  an 
opportunity  to  listen,  I  may  be  allowed  to  quote  the 
following  sentence  as  bearing  on  the  subject  of  deafness 
in  consequence  of  meningitis,  or  from  primary  otitis  in- 
tima  (Voltolini).  The  great  pathologist  said:  "I  will 
here  not  pass  over  in  silence  an  article  of  my  creed,  of 
which  at  other  places  I  have  not  made  a  secret  either, 
i.  <?.,  that  miliary  tubercles  in  the  pia  mater  may  disappear 
by  resolution  through  the  medium  of  fatty  degeneration. 
It  is,  indeed,  striking  that  in  the  pia  we  nearly  never 
meet  with  cheesy  productions,  whereas  they  are  frequent 
in  most  other  organs.  Arachnitis  tuberculosa  is  fatal  in 
a  very  much  greater  proportion  than  the  ordinary  menin- 
gitis. The  reason  is  that  the  depressions  between  the 
gyri  become  principally  affected,  producing  a  participa- 
tion of  the  adjacent  substance  of  the  brain  in  the  way  of 
simple  inflammation."  This  certainly  shows  that  Vir- 
chow  thinks  meningitis  not  an  absolutely  or  almost  ab- 
solutely lethal  disease.  The  contrary  supjDosition  is  one 
of  the  main  arguments  of  Voltolini  to  pronounce  such 
cases  in  which  deafness  occurs  under  severe  cerebral 
symptoms,  to  be  idiopathic  inflammations  of  the  laby- 
rinth in  lieu  of  meningitis. 
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Prof.  Voltolini,  of  Breslau,  injects  liquids  (KI)  into 
the  tympanum  by  means  of  a  silver  catheter,  a  drop- 
glass,  and  an  air-bag. 

He  introduces  bougies  through  silver  catheters  into 
the  tympanum,  and  keeps  them  in  position  with  a  holder. 
The  holder  he  uses  has  a  pad,  which  is  pressed  upon  the 
forehead  by  means  of  a  band  passing  around  the  head. 
Attached  to  the  pad  is  a  kind  of  pincers,  consisting  of 
two  iron  branches,  which  open  by  pressure  and  are 
closed  by  a  spring.    In  their  grasp  the  catheter  is  held. 

He  says  he  has  noticed  sometimes  marked  diminution 
and  even  disappearance  of  tinnitus  aurium  by  the  use  of 
the  constant  electric  current,  but  never  any  improvement 
of  hearing.  He  uses  a  small  portative  apjDaratus,  by 
Kriiger  and  Hirschmann,  of  20  elements,  without  a 
rheostat,  and  without  peculiar  electrodes  for  the  ear, 
placing  the  wire  immediately  into  the  meatus,  which  is 
tilled  with  water.  The  patients  complain  of  pain.  He 
showed  me  a  young  lady  who  was  hard  of  hearing,  but 
had  lost  by  this  method  her  tinnitus  aurium  completely, 
when  six  weeks  afterwards  it  reappeared  on  both  sides 
immediately  after  the  introduction  of  a  bougie  into  the 
tympanic  cavities,  and  since  then  had  not  yielded  to  the 
current. 

Dr.  VbUolini  and  Dr.  Jacoby  employ  galvano-caus- 
tics  for  the  destruction  of  polypoid  and  other  growths 
in  the  ear  and  the  nasal  and  pharyngeal  cavities.  Their 
apparatus  are  mainly  those  of  the  late  Professor  Mid- 
deldorf,  of  Breslau,  with  some  modifications  to  adapt 
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them  specially  for  the  regions  mentioned.  I  saw  several 
patients  treated  in  that  way,  and  convinced  myself  of 
the  advantages  of  this  method.  The  operations  were 
nearly  painless,  so  that  children  under  twelve  years  sup- 
ported the  destruction  of  polypi  in  the  tympanic  cavity 
without  moving  their  heads.  The  electro-cauter  is  in- 
troduced into  the  ear.  applied  to  the  proper  place,  then 
brought  to  a  white  heat  almost  in  a  moment,  and  the 
destruction  of  the  growth  is  made  before  the  patient  is 
aware  of  the  hissing  noise  resulting  from  the  combustion. 
TThen  a  metal  is  at  white  heat,  the  heat  is  so  intense 
that  the  animal  tissues  brought  in  contact  with  it  are 
instantly  destroyed,  and  no  pain  is  felt.  Ked  heat,  being 
much  less  intense,  does  not  act  with  the  same  rapidity, 
and  is  accompanied  with  pain  when  applied  to  the  tis- 
sues of  the  body.  It  is.  therefore,  important  to  have  the 
battery  of  such  power  as  to  bring  the  electrodes  instantly 
to  a  white  heat.  Another  advantage  of  galvauo-caustics 
over  the  other  modes  of  cauterization  is  the  precision 
with  which  the  instrument  can  be  brought  to  the  desired 
place.  Being  cold,  it  does  not  injure  the  auditory  canal 
or  any  portion  of  the  middle  ear  during  its  introduction, 
and  as  soon  as  the  effect  is  obtained  and  the  current  in- 
terrupted it  cools  with  astonishing  rapidity,  so  that  no 
injury  is  done  either  when  it  is  withdrawn.  That  no 
hemorrhage  occurs  is  a  great  advantage  of  the  galvano- 
caustic  method,  but  too  well  known  to  be  dwelt  upon. 

Voltolini  uses  galvano-caustics  also  to  perforate  the 
membrana  tympani.    I  witnessed  one  of  these  opera- 
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tions.  It  was  quickly  done,  and  without  notable  an- 
noyance to  the  patient.  The  aperture  was  round  and 
well-defined.  Voltolini  seems  to  believe  that  openings 
made  in  that  way  do  not  close  so  readily  as  those  made 
with  the  cutting  instrument. 

Voltolini  showed  me  excellent  microscopic  prepara- 
tions of  the  cochlea,  which  were  only  equalled  and  sur- 
passed by  those  of  Prof.  Waldeyer  and  Dr.  Gottstein,  of 
Breslau.  These  gentlemen  have  made  transverse  sec- 
tions through  the  lamina  spiralis,  which  display  every 
layer  with  diagrammatic  nicety.  The  acoustic  nerve 
fibres,  tainted  with  chloride  of  gold  and  hyperosmic  acid, 
could  be  distinctly  traced  from  the  habenula  perforata 
to  the  cells  of  Corti  and  Deiters  below  the  membrana 
velamentosa  s.  reticularis.  Waldeyer  has  described  his 
researches  in  Strieker's  Cyclopedia  of  Histology,  and 
Gottstein  will  soon  publish  the  result  of  his  investi- 
gations in  Max  Schultze's  Archives  of  Microscopic 
Anatomy. 

In  Vienna,  where  I  stayed  three  weeks,  I  had  the  mis- 
fortune to  miss  Prof.  Politzer,  who  was  absent  on  a 
journey  of  vacation.  I  was,  however,  indemnified  by 
the  abundant  clinical  and  private  material  of  important 
cases  which  Prof.  J.  G ruber  showed  me  and  put  at 
my  disposal  with  great  complacence.  Gruber  is  an  ener- 
getic practitioner.  He  performs  paracentesis  of  the 
drum  frequently.  He  has  devised  an  instrument  for 
tenotomy  of  the  tensor  tympani  which  is  similar  to  a  pa- 
racentesis needle,  only  longer  and  bent  on  the  flat.  One 
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case  of  paracentesis  interested  me  a  great  deal.  It  was 
that  of  a  young  woman,  whose  drumhead  was  perforated 
in  its  anterior  half  and  bulging  in  the  posterior.  Infla- 
tion and  syringing  had  no  influence  on  the  bulging  por- 
tion, which  looked  white.  Gruber  perforated  it  with 
the  needle,  and  by  syringing  brought  out  a  considerable 
amount  of  puriform  substance.  The  case  rapidly  im- 
proved afterward.  For  inflation  he  uses  the  catheter  by 
preference,  rarely  the  air-bag,  which  he  employs  accord- 
ing to  Politzer's  plan.  He  frequently  makes  injections 
into  the  tympanum,  either  through  the  Eustachian  cathe- 
ter in  the  ordinary  way,  or  by  his  own  method,  which 
consists  in  injecting  the  liquid  into  one  nostril  while  the 
other  is  closed  with  the  fino-er.  The  fluid  then  finds  its 
way  through  the  Eustachian  tube  into  the  drum  of  the 
•same  side,  and  often  enough  through  both  tubes  into 
both  drums.  That  the  fluid  enters  the  tympanic  cavities 
readily,  I  have  satisfied  myself  by  the  auscultation  tube 
during  the  injection,  and  by  the  speculum  afterward. 
The  question  only  is,  whether  the  quantity  of  injected 
fluid  can  be  as  accurately  ascertained  and  measured  in  this 
method  as  in  that  of  injecting  it  through  the  Eustachian 
catheter,  and  I  fear  that  too  great  a  quantity  of  fluid  is 
liable  to  enter  the  tympanum.  Gruber  commonly  uses 
and  highly  recommends,  in  chronic  swellings  of  the  walls 
of  the  external  auditory  canal,  pledgets  of  lint  besmeared 
with  red  precipitate  ointment,  which  are  introduced  into 
the  canal  and  kept  there  for  some  hours  every  day. 
He  employs  his  oval  metallic  specula  in  preference  to 
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all  others.  They  give  a  better  light  than  the  black,  hard- 
rubber  specula,  and  when  rotated  a  little  become  self- 
retaining,  so  that  operations  may  be  performed  through 
them  without  an  assistant  to  hold  them. 

In  deafness  and  tinnitus  without  appreciable  lesion  in 
the  outer  and  middle  ears,  I  saw  him  prescribe  the  fol- 
lowing: formula : — 

I£  Spirit,  formic  3  ij- 

./Ether,  sulph. 

Chloroform  aa  3j. 

M.  D.  S.  To  be  poured  upon  cotton  wool  and  put 
into  the  ear  every  evening. 

I  saw  a  number  of  rare  cases  in  Gruber's  Clinique,  and 
man}^  instructive  specimens  in  his  extensive  pathological 
collection,  of  which  I  shall  not  speak  here,  anticipating 
their  description  by  Dr.  Gruber  himself. 

During  the  university  vacation,  I  could  avail  myself 
to  the  fullest  extent  of  the  magnificent  opportunity  af- 
forded by  the  Pathological  Institute  to  obtain  anatomi- 
cal specimens  of  the  hearing  apparatus,  both  physiologi- 
cal and  pathological.  Prof.  Rokitanski  and  his  assistants, 
Drs.  Kundrat  and  Fleischl,  placed  the  "  colossal "  ma- 
terial of  the  post-mortem  room  of  the  "Allgemeine 
Krankenhaus  "  unreservedly  at  my  disposal  for  this  par- 
ticular purpose.  Besides  numerous  normal  preparations, 
I  was  able  to  collect  a  certain  number  of  pathological 
specimens,  illustrating  different  stages  of  purulent  otitis, 
adhesions  in  the  middle  ear,  caries  of  the  temporal 
bone,  thrombosis  of  the  lateral  sinus  and  jugular  vein, 
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metastatic  pyo-pneuniothorax,  exhibiting  the  perfora- 
tions of  pyemic  abscesses  into  the  pleural  cavity,  and 
different  other  remarkable  conditions.  If  a  student 
wants  to  study  pathology  of  the  ear,  Vienna  is  the  place 
to  do  it. 

In  IF  -  I  saw  a  great  many  interesting  cases 

and  anatomical  specimens  in  the  consultation  room  and 
collection  of  Prof.  S.  Moos.  Since  he,  as  the  co-editor  of 
these  Archives,  will  not  omit  to  publish  them  by  and 
by.  I  shall  not  anticipate  his  communications.  One  obser- 
vation, however,  I  may  here  mention.  Moos  has  examined 
the  hearing  organ  of  persons  who  died  of  typhoid  fever, 
who  had  been  hard  of  hearing,  and  examined  by  him 
during  the  disease.  Besides  changes  in  the  middle  ear, 
he  found  an  inordinate  infiltration  of  the  membranous 
labyrinth  with  lymphoid  cells,  which  seems  to  denote  an 
initial  state  of  purulent  otitis  interna.  Moos  removes 
the  membranous  labyrinth  from  the  bone  by  means  of 
two  needles,  like  those  used  for  the  reclination  of  cata- 
ract, one  of  which,  however,  is  bent  at  an  obtuse  angle. 
Available  surface  preparations  can  be  obtained  in  this 
manner  without  softening  the  bone,  and  fresh  specimens 
made  accessible  to  the  investigation  with  the  micro- 
scope. 

13 
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III.  Report  on  the  Transactions  of  the  German 
Ophthalmological  Society. 

{Translated  from  the  German  by  Dr.  C.  S.  Bull,  of  New  York.) 

As  an  appendix  to  the  foregoing  notes,  a  report  of 
the  German  Ophthalmological  Congress,  held  at  Heidel- 
berg on  the  4th  and  5th  of  September,  may  not  prove 
uninteresting.  The  meeting  was  as  well  attended  this 
year  as  ever  before,  about  70  members  being  present. 
The  following  report  is  compiled  from  my  own  stenogra- 
phic notes  taken  during  the  sitting  of  the  congress.  I 
may  be  pardoned  some  imperfections,  and  perhaps  here 
and  there  an  incorrect  statement,  if  it  be  remembered 
that  during  the  discussions  I  was  no  mere  writing  ma- 
chine, but  was  constantly  endeavoring  to  make  every- 
thing that  I  heard  as  clear  to  my  own  mind  as  possible. 

Prof.  Von  Arlt  opened  the  sitting  with  words  of 
deepest  feeling  for  the  late  Prof.  Von  Graef e,  the  founder 
of  the  Society,  after  which  the  scientific  discussions  began 
under  the  presidency  of  Prof.  Donders,  his  place  being 
taken  on  the  second  day  by  Prof.  Schweigger. 

Dr.  Berlin,  of  Stuttgart,  spoke  of  division  of  the  optic 
nerve.  The  examination  of  three  eyes,  in  which  the  re- 
tina was  torn  off  at  the  optic  nerve,  and  showed  numer- 
ous changes — atrophy,  extravasation,  and  pigmentation, 
induced  him  to  make  some  experiments  pointing  to  the 
same  end  upon  animals.  His  experiments  were  mainly 
upon  frogs,  and  to  a  less  extent  upon  rabbits,  as  the 
operative  difficulties  are  here  more  considerable.  He 
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reached  the  same  results  in  both  species.  He  divided 
the  optic  nerve  from  the  outside,  by  which  means  the 
arteria  ophthalmica,  as  well  as  the  arteria  centralis  retinae, 
were  simultaneously  cut.  The  success  of  the  operation 
may  be  determined  with  the  ophthalmoscope,  by  the  fact 
of  the  choroid  losing  its  color.  The  blood  in  the  veins 
of  the  hyaloid  membrane  moves  to  and  fro,  dependent 
upon  the  respiratory  movements,  until  in  a  few  days  the 
normal  circulation  is  re-established.  The  pupil  contracts 
immediately  after  the  operation,  but  after  the  third  day 
again  dilates.  From  the  second  day  on,  marked  changes 
in  the  fundus  are  perceptible;  the  latter  becomes  of  a 
grayish-white,  milky  color,  the  blood-vessels  remaining 
distinctly  visible.  The  retina  is  streaked  very  per- 
ceptibly in  a  radiating  manner.  The  examination  of  the 
eyes,  which  was  made  at  a  varying  length  of  time  after 
the  operation,  showed  the  nerve-fibres  to  be  granular, 
and  the  retina  attenuated,  particularly  at  the  expense  of 
the  fibrous,  ganglionic,  and  molecular  layers.  The  fibres 
of  Midler  resist  the  longest,  and  the  rods  always  remain 
uninjured.  The  extent  of  the  atrophy  varied  in  differ- 
ent portions  of  the  same  retina.  Throughout  the  whole 
retina,  the  deposit  of  pigment  was  very  large.  This  was 
accompanied  step  for  step  by  a  corresponding  decolori- 
zation  of  the  choroidal  epithelium,  and  hence  was  de- 
pendent upon  the  latter.  No  signs  of  inflammation  of 
any  kind  appeared  during  the  process  of  atrophy  and 
pigmentation.  Dr.  Berlin  emphasized  the  importance 
of  continuing  the  experiments,  and  remarked  that  in  ad- 
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dition  to  the  above-mentioned  morbid  processes,  many 
others  might  be  experimentally  followed  out  in  this  man- 
ner, especially  extravasations,  concerning  whose  appear- 
ance and  course  he  had  already  made  some  valuable 
observations. 

Dr.  Von  Wecker,  of  Paris,  spoke  of  sclerotomy  as  an 
operation  for  glaucoma.  It  is  believed  by  many  opera- 
tors that  the  essential  part  of  the  operation  is  the 
incision  in  the  sclera,  and  not  the  excision  of  the  iris. 
Quaglino  has  performed  sclerotomy,  and  published  five 
successful  cases.  He  passes  the  knife  through  the  sclera 
into  the  anterior  chamber  close  in  front  of  the  iris,  and 
after  the  knife  has  been  withdrawn,  prolapse  of  the  iris 
sometimes  occurs.  Wecker  does  not  prefer  sclerotomy  to 
iridectomy,  but  thinks  that  experiments  with  the  former 
are  desirable  ;  he  himself  does  the  operation  upwards 
with  Graefe's  narrow  knife.  He  does  not  cut  through 
the  central  portion  of  the  scleral  wall  lying  in  front  of 
the  knife,  but  allows  the  aqueous  humor  to  trickle  out 
carefully,  and  only  withdraws  the  knife  when  there  is  no 
longer  any  fear  of  a  prolapse  of  the  iris.  His  experience 
has  not  been  large  enough  to  allow  of  a  decision  upon 
the  value  of  the  operation.  He  called  attention  to  the 
absence  of  all  danger  in  the  operation,  and  reminded  the 
society  that  an  iridectomy  could  be  performed  at  any 
subsequent  time. 

H.  Colin,  of  Breslau,  spoke  of  the  results  of  a  new  ex- 
amination of  the  refraction  and  acuity  of  vision  of  240 
children  in  two  village  schools.    He  first  paralyzed  the 
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accommodation  of  the  right  eye  of  all  the  children  with 
atropine,  and  11  days  later  that  of  the  left  eye  also.  All 
the  children  showed  V^fJ  with  the  right  eye,  before  the 
instillation  of  atropine.  212  were  emmetropic,  28  ame- 
tropia and  of  the  latter  somewhat  more  than  1  per  cent, 
were  myopic.  After  the  accommodation  was  paralyzed, 
he  found  as  an  average  jt  hypermetropia,  and  only  one 
child  remained  emmetropic.  The  age  exerted  no  influ- 
ence upon  the  occurrence  of  the  hypermetropia. 

In  the  second  examination,  Cohn  determined  the  acui- 
ty of  vision  of  100  children  before  the  instillation  of 
atropine.  He  employed  Snellen's  tables  for  determin- 
ing the  vision  for  the  distance,  and  used  the  open  squares 
when  the  children  could  not  read.  In  seven  children 
was  Y=4|  only,  but  in  all  the  others  it  was  considerably 
higher,  up  to  j|. 

He  also  examined  the  power  of  color-perception  in  all 
the  children,  and  did  not  find  a  single  case  of  color- 
blindness. 

Dr.  Sehulek,  of  Vienna,  remarked  that  higher  values 
were  obtained  in  determining  the  acuity  of  vision  when 
Snellen's  open  squares  were  used  than  by  the  employ- 
ment of  letters,  and  in  this  Arlt  agreed  with  him.  Woi- 
now  on  the  contrary  questioned  this  statement,  and  assei- 
ted  that  the  results  remained  the  same  in  both  methods 
of  examination. 

Prof.  Horner,  of  Zurich,  spoke  of  ^herpes  zoster 
ophthalmicus  "  and  kk  hopes  zoster  cornece."  The  latter 
affection  has  never  been  correctly  defined,  and  is  by  no 


198 


means  identical  with  the  phlyctenular  keratitis,  which  is 
described  by  Stellwag  under  the  name  of  "  herpes  cor- 
nea?. "  The  "  herpes  zoster  cornea?  "  begins  with  collec- 
tions of  clear  vesicles,  arranged  in  the  form  of  a  wreath 
upon  the  cornea.  After  these  rupture  there  appears  an 
irregular  loss  of  substance  beneath,  as  if  it  were  the  re- 
sult of  a  scratch.  The  cornea  soon  becomes  opaque,  and 
is  usually  insensible  throughout  its  whole  extent.  The 
course  is  slow,  and  the  regeneration  of  the  epithelium 
especially  is  very  gradual ;  the  tension  of  the  globe  is 
moreover  markedly  lessened.  The  retina  is  the  seat  of 
venous  hyperemia.  There  is  another  form  of  the  affec- 
tion very  similar  to  the  one  just  described,  but  in  which 
the  tension  of  the  globe  and  the  sensibility  of  the  cornea 
are  not  especially  altered.  Horner  observed  31  cases  of 
herpes  cornea?  in  the  course  of  the  year,  and  in  many 
there  was  present  at  the  same  time  herpes  of  the  lips  and 
cheeks.  In  most  of  the  cases  the  affection  of  the  eye 
was  preceded  by  some  general  constitutional  disorder,  as 
pneumonia,  intermittent  fever,  or  the  like.  The  average 
age  of  the  patients  was  35  years.  A  few  cases  were 
cured  in  two  weeks,  but  the  most  lasted  1^  to  2  months. 
The  disease  is  with  rare  exceptions  monocular,  and  mani- 
fests no  tendency  to  complications  with  iritis  nor  to 
recurrence. 

Nagel  saw  the  same  complication  of  symptoms  in  a 
case  where  there  was  but  a  single  vesicle.  The  case 
healed  rapidly  under  the  application  of  the  constant  cur- 
rent, after  other  means  had  been  tried  in  vain.  Horner 
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had  ako  seen  cases  where  the  vesicles  appeared  in  the 
centre  of  the  cornea,  and  were  few  in  number.  As  re- 
gards the  treatment  of  herpes  zoster  cornese,  Horner 
spoke  as  follows  :  "  Hypodermic  injections  of  morphia 
are  to  be  recommended  for  the  purpose  of  allaying  the 
pain,  and  the  opening  of  the  vesicles  somewhat  lessens 
the  pain  also.  Von  Graefe,  from  a  verbal  communica- 
tion, was  accustomed  in  this  affection  to  dust  calomel  into 
the  eye.  Warm  poultices  act  unfavorably,  but  a  protect- 
ing bandage  and  instillation  of  atropine  are  on  the  con- 
trary to  be  recommended.  Wecker  called  attention  to 
the  occurrence  of  very  small  vesicles  of  herpes  upon  the 
cornea.  Berlin  had  sometimes  observed  detachments  of 
the  corneal  epithelium  in  the  form  of  large  vesicles,  in- 
volving about  of  the  epithelium  of  the  cornea.  Arlt 
and  Berlin  mentioned  that  low  degrees  of  mydriasis  and 
paralysis  of  accommodation  were  frequently  complica- 
tions of  herpes  zoster. 

In  regard  to  herpes  zoster  ophthalmicus,  Horner  re- 
marked that  in  the  stage  of  swelling  the  sensibility  of 
the  skin  diminishes,  and  for  two  months  afterwards  the 
temperature  of  the  skin  upon  the  affected  side  was  about 
2°  higher  than  upon  the  other,  and  was  only  equalized  at 
the  end  of  one  and  a  half  months  longer.  Donders  ob- 
served an  abundant  secretion  of  perspiration  in  a  case  of 
anaesthesia  of  the  skin  of  the  forehead,  and  here  it  was 
difficult  to  measure  the  temperature.  He  employed  the 
differential  thermometer,  as  this  instrument  only  requires 
application  for  a  few  seconds.     Nagel  had  observed 
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several  times  an  inflammation  upon  the  corneal  margin, 
complicated  with  diminution  of  tension;  the  affection 
was  cured  in  a  few  weeks  by  the  employment  of  warm 
applications.  Horner  stated  that  a  post-mortem  exami- 
nation was  recently  made  upon  a  case  of  herpes  zoster, 
and  that  marked  disease  of  the  Gasserian  ganglion  was 
observed,  but  none  of  the  nerves.  The  case  was  to  be  de- 
scribed more  in  detail. 

Prof.  Forster  of  Breslau  spoke  of  the  power  of  the  per- 
ception of  light  in  diseases  of  the  retina  and  choroid. 
His  investigations  were  performed  with  the  aid  of  an 
apparatus  which  consisted  of  a  box  blackened  upon  the 
inside.  In  the  interior  face  of  this  box  are  two  small 
tubular  openings,  through  which  the  patient  is  to  look, 
and  an  opening  covered  by  transparent  paper,  the  size  of 
which  is  capable  of  being  altered,  in  front  of  which  the 
"  normal  candle  "  is  placed.  Upon  the  internal  surface 
of  the  posterior  side  of  the  box,  white  lines  are  drawn 
upon  the  black  back-ground.  The  intensity  of  illumina- 
tion was  at  first  diminished  by  lessening  the  source  of 
light,  i.  e.j  the  size  of  the  white  paper  illuminated  by  the 
candle,  until  normal  eyes  could  recognize  the  white  lines 
distinctly,  and  by  these  means  it  was  demonstrated  that 
the  surface  of  illumination  for  the  normal  perception  of 
light  amounted  to  two  square  millimetres.  Forster  next 
examined  patients  with  various  affections  of  the  eyes,  and 
found  that  in  the  following  diseases  the  annexed  num- 
bers, representing  the  intensity  of  light  measured  by 
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square  millimetres,  were  necessary  in  order  to  render  the 


white  lines  distinct : — 

Atrophia  nervi  optici   2-8-10 

Hemiopia   6 

Retinitis  morb.  Brightii   2-4 

Neuritis  optici   2-8 

Amblyopia  e  potu   2 

Ablatio  retinse   312-1650 

Eetinitis  pigmentosa   40-800 

Choroiditis  syphilitica   128-1624 

Choroiditis  disseminata  in  exacerba- 

tione   112-450 


These  results  show  two  groups  of  diseases  very  differ- 
ent from  each  other  as  regards  the  diminution  of  the 
sense  of  light-perception.  Those  affections  of  the  retina 
in  which  the  fibrous  layer  is  especially  affected,  require 
but  a  trifling  increase  in  the  intensity  of  illumination  : 
but  on  the  other  hand  the  diseases  of  the  retina  in  which 
the  choroid  participates,  or  which  are  dependent  upon 
choroidal  diseases,  require  a  very  much  greater  increase 
in  the  illumination.  The  amblyopic  patients  affected  by 
diseases  of  the  latter  group  therefore  complain  particu- 
larly that  they  see  very  much  worse  by  dim  light ;  while 
those  patients  who  assert  that  they  not  only  do  not  see 
worse,  but  sometimes  even  better  by  a  low  degree  of  illu- 
mination, all  belong  to  the  first  group. 

Dr.  Hippel,  of  Konigsberg,  and  A.  Weber,  of  Darm- 
stadt, showed  apparatus  for  determining  the  sense  of 
light-perception  of  the  eye.    Hippel  diminished  the  illu- 
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mination  by  allowing  it  to  pass  through  a  varying  num- 
ber of  dull  glass  plates,  in  front  of  which  he  passed  tin 
disks  out  of  which  letters  were  cut.  The  greater  the 
number  of  glass  plates  that  could  be  introduced  before 
the  letters  became  illegible,  so  much  the  less  was  the  in- 
tensity of  illumination,  and  therefore  so  much  the  greater 
was  the  sense  of  light-perception  of  the  eye  examined. 

A.  Weber  likewise  employed  several  dull  glass  plates 
placed  one  upon  the  other,  but  used  them  as  a  source  of 
lio*ht  in  order  to  illuminate  Snellen's  tables.  The  dimi- 
nution  of  the  intensity  of  illumination  rendered  possible 
by  this  arrangement,  can  in  his  opinion  be  made  very 
valuable. 

Dr.  Schulek,  of  Vienna,  exhibited  a  compact  case  of 
glasses,  which  contained  but  8  convex  and  8  concave 
numbers.  The  combination  of  two  or  more  glasses  gives 
the  numbers  not  contained  in  the  box.  The  case  was  to 
be  recommended  on  account  of  its  cheapness  and  com- 
pact form,  and  would  be  especially  useful  for  the  general 
practitioner. 

Prof.  Leber,  of  Gottingen,  spoke  of  the  permeability 
of  the  cornea,  and  of  the  mode  of  exit  of  the  aqueous 
humor.  It  is  plausible  to  assume  that  the  anterior 
chamber  is  a  lymphatic  space.  Leber  increased  the 
tension  of  an  enucleated  eye  and  afterwards  found  the 
cornea  always  dry,  while  the  conjunctiva  was  moist; 
from  which  it  must  be  concluded  that  the  fluid  does  not 
pass  through  the  cornea,  but  through  the  limbus  con- 
junctivae.   He  next  employed  colored  fluids,  and  found 
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that  when  a  neutral  carmine  solution  was  injected  into 
the  anterior  chamber,  and  the  intra-ocular  pressure  in- 
creased, the  episcleral  veins  were  beautifully  injected. 
If  mixtures  of  Prussian  blue  and  a  gelatinous  substance 
with  carmine  were  simultaneously  injected  into  the  an- 
terior chamber,  the  episcleral  veins  were  colored  red ; 
and  hence  it  might  be  inferred  that  no  open  communica- 
tion exists  between  the  vessels  and  the  anterior  chamber, 
and  that  the  fluid  percolates  through.  Leber  disagreed 
with  Schwalbe,  and  maintained  his  former  opinion  that 
the  canal  of  Schlemm  is  a  jjlexus-like  venous  sinus.  He 
also  instituted  some  experiments  with  the  membrane  of 
Descemet  alone,  and  found  its  permeability  extremely 
slight :  hence  he  infers  that  it  protects  the  cornea  by 
preventing  the  exosml>sis  of  the  aqueous  humor. 

Dr.  Woinow  explained  the  manner  in  which  he  ex- 
amines for  color-blindness.  He  employs  a  Maxwell's 
apparatus, — very  well  made  by  the  optician  Zimmer- 
mann,  in  Heidelberg — and  upon  its  rotating  disk  he  ar- 
ranges the  colors  in  such  a  manner  as  to  bring  white 
and  black  in  the  middle ;  and  the  other  colors,  especially 
the  prime  colors,  red,  green,  and  violet,  in  the  periphery. 
A  person  who  is  color-blind  may  combine  his  own  scale 
of  colors,  e.  g.,  a  person  who  is  red-blind,  from  green 
and  violet.  When  the  peripherical  ring  appears  exactly 
like  the  centre,  it  shows  the  missing  color. 

Prof.  O.  Becker,  of  Heidelberg,  spoke  of  the  occurrence 
of  the  arterial  pulsation  in  connection  ivitli  cardiac  dis- 
ease, and  demonstrable  by  the  ophthalmoscope.  When 
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insufficiency  of  the  aortic  valves  complicates  insufficiency 
of  the  mitral  valves,  the  arterial  pulsation  does  not  occur ; 
but  when  hypertrophy  of  the  left  ventricle  is  also  present 
with  the  latter,  the  pulsation  of  the  retinal  artery  occurs 
just  as  in  insufficiency  of  the  aortic  valves  complicated 
with  hypertrophy  of  the  left  ventricle.  Even  in  the 
normal  state  a  kind  of  circulation  may  be  observed  upon 
the  papilla  which  is  connected  with  the  general  circula- 
tion ;  especially  do  we  see  the  artery  influenced  by  a 
neighboring  vein.  Prof.  Becker  also  discovered  an  arterial 
pulsation  in  three  healthy  individuals.  In  one  case  the 
artery  passed  undivided  to  the  border  of  the  papilla,  and 
here  divided  suddenly  into  four  branches.  The  resistance 
was  here  so  considerable  that  the  differences  in  tension  in 
the  papillary  portion  of  the  vesselfcaused  a  pulsation.  In 
examining  recently  a  large  number  of  patients  in  the 
general  hospital  of  Vienna,  suffering  from  cardiac  disease, 
Becker  found  an  arterial  pulsation  in  the  left  eye  of  a 
patient  who  was  suffering  from  an  aneurism  of  the  caro- 
tid, but  not  in  the  right  eye.  He  also  found  an  arterial 
pulsation  in  a  case  of  partial  detachment  of  the  retina, 
probably  in  consequence  of  a  tumor. 

Dr.  Woinow  spoke  of  wheel-rotation  of  the  eye.  Dr. 
Screbitzky  found  1°  of  compensating  wheel-rotation  for 
10°  of  lateral  inclination  of  the  head;  Nagei  1°  for  6°. 
Woinow  instituted  experiments  upon  the  same  object  for 
distant  and  near  vision,  and  found  that  in  his  own  eyes 
the  convergence  exercised  no  influence  upon  the  rotation ; 
but  in  others  whose,  vertical  meridians  diverged  upwards 
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for  near  vision,  this  influence  did  take  place.  He  examin- 
ed a  number  of  such  individuals,  and  found  that  the  same 
proportion  between  rotation  and  lateral  turning  constantly 
existed  in  them.  He  could  also  prove  the  existence  of 
rotation  by  the  ophthalmometer,  by  the  fact  that  the 
radii  gained  by  turning  the  mirror  round  a  fixed  angle 
were  different  from  those  gained  by  inclining  the  head 
to  the  same  angle. 

Donders  found  in  his  own  eyes  1°  of  compensating 
rotation  for  8°  of  inclination  of  the  head. 

Prof.  Nagel,  of  Tubingen,  spoke  of  the  use  of  strych- 
nine in  disturbances  of  the  muscular  apparatus.  In 
cases  of  muscular  and  accommodative  asthenopia  he  had 
had  good  results  from  the  use  of  strychnine.  It  also  had 
proved  advantageous  in  cases  of  spasm  of  the  accommo- 
dation and  of  the  recti  interni.  Nao;el  grave  a  detailed 
account  of  a  case  of  spasm  of  accommodation,  which  ap- 
peared under  the  form  of  an  amblyopia. 

A  boy,  twelve  years  of  age,  had  professedly  become  myopic  within  a 
year,  and  complained  also  of  pain  and  fatigue  in  the  eyes.  Concave 
glasses  No.  3  brought  the  diminished  visual  power  up  to  nearly  \ 
With — 6  he  read  Jaeger  No.  1  at  5" — 6",  while  with  the  naked  eye 
he  could  only  read  the  largest  type  near  by.  He  read  Jaeger  No.  1 
easily  near  by  with  convex  glasses,  and  colored  glasses  produced  an 
agreeable  effect.  He  had  convergent  strabismus  for  all  the  higher 
grades  of  accommodation.  After  instillation  of  atropine  he  read  one 
number  higher  as  each  minute  passed  by,  and  when  the  drug  had  pro- 
duced its  complete  effect  he  read  1 still  better  with  +  40  ;  but  when 
the  effect  of  the  atropine  had  passed  off,  the  spasm  returned.  One  ap- 
plication of  Heurteloup's  leech  removed  the  spasm  completely  with  all 


206 


its  annoyances,  but  in  the  next  few  weeks  there  was  again  a  slight  re- 
turn of  it,  and  after  six  months  it  returned  in  its  entirety.  The  boy 
had  previously  suffered  from  epistaxis  and  hence  Nagel  tried  the  in- 
jection of  strychnine  instead  of  the  artificial  leech.  After  one  injection 
the  affection  of  the  eyes  almost  entirely  disappeared,  and  by  a  second 
injection  a  complete  and  permanent  cure  was  obtained. 

Nagel  had  observed  some  such  cases,  and  therefore 
from  his  own  experience  recommends  strychnine  as  an 
antispasmodic  also.    He  injects  from  3V  to  *V  of  a  grain. 

Prof.  Dor,  of  Berne,  announced  that  he  had  come  to  an 
agreement  with  a  glass  manufactory  for  obtaining  the 
glass  vessels  introduced  into  London  by  Dr.  Bader  for 
the  preservation  of  eyes.  The  establishment  would  fur- 
nish them  at  a  much  cheaper  price  if  a  large  number  were 
previously  ordered,  so  as  to  indemnify  it  for  the  manu- 
facture of  the  forms,  Most  of  the  members  of  the  Society 
subscribed  their  names  upon  the  order-list  which  was 
passed  round,  and  notice  was  given  that  if  any  one 
wished  further  to  interest  himself  in  the  matter,  he 
needed  only  to  inform  Prof.  Dor  in  Berne  of  the  number 
of  glasses  he  wished. 

Prof.  Rothmund  spoke  of  the  development  of  cysts  of 
the  iris,  and  mentioned  as  introduction  the  following 
case  from  his  own  practice  : — 

A  man  had  been  wounded  in  the  eye  by  a  sharp  piece  of  iron,  and 
this  was  followed  by  symptoms  of  iritis.  The  pupil  was  irregular-,  and 
the  iris  became  adherent  in  the  corneal  cicatrix  in  the  form  of  a  black 
line.  In  endeavoring  to  detach  it  from  the  wound  by  means  of  SicheFs 
spoon,  he  extracted  four  eyelashes  from  the  cicatrix.    All  signs  of  irrita- 
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tion  had  passed  away  at  the  end  of  the  8th  day ;  but  2^  years  later  the 
patient  presented  himself  again,  and  stated  that  up  to  six  weeks  pre- 
viously his  vision  had  been  perfectly  good,  at  which  time  he  sudden- 
ly became  entirely  blind  !  On  examination  a  cyst,  about  the  size  of  the 
lens,  was  found  in  the  anterior  chamber,  and  was  removed  "  in  toto  M 
by  Prof.  Rothmund.    It  consisted  of  epidermis-cells  and  cholesterine. 

Two  similar  cases  are  known;  one  of  Von  Graefe, 
which  also  proceeded  from  an  eyelash.  Prof.  Rothmund 
distinguishes  two  forms  of  cysts  of  the  iris,  epithelial 
and  serous.  The  first  he  considers  to  arise  from  por- 
tions of  the  cutis  having  penetrated  the  eye  :  the  serous 
cysts  lined  with  epithelium  admit  of  the  explanation 
that  portions  of  the  corneal  epithelium  might  possibly 
slip  into  the  iris.  He  spoke  also  of  Wecker's  hypothesis 
of  the  origin  of  cysts  by  sacculation  of  fluid,  etc,  Prof, 
von  Arlt  had  observed  about  four  cysts  of  the  iris ;  all  were 
of  the  serous  variety,  were  the  consequence  of  wounds, 
and  proceeded  from  the  periphery  of  the  iris.  He 
operated  in  the  following  manner :  he  passed  a  lance- 
shaped  knife  into  the  cyst,  the  contents  flowed  out  and 
its  walls  fell  forward,  so  that  he  could  seize  the  cyst  and 
draw  it  out. 

.  Wecker  agreed  with  Rotlimund  in  regard  to  the  origin 
of  cysts  of  the  iris.  One  variety  he  considered  to  be 
the  analogue  of  skin-grafting,  and  the  other  he  regarded 
as  the  result  of  a  sacculation  of  fluid.  He  thought  he 
was  not  deceived  in  assuming  that  cases  could  also  occur 
without  traumatic  origin.  Arlt  stated  that  the  cases 
operated  upon  by  him  had  remained  cured  as  long  as  he 
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had  heard  from  them.  Knapp  mentioned  three  cases 
which  he  had  observed  in  New  York,  one  in  his  own 
practice  and  the  other  two  in  the  practice  of  other  phy- 
sicians. The  case  operated  npon  by  him,  and  published 
in  the  Archives  of  Ophthalmology  and  Otology,  re- 
quired a  second  operation  two  weeks  after  the  first,  but 
had  up  to  date  shown  no  tendency  to  return  ;  although  a 
year  afterwards  the  patient  was  attacked,  after  a  severe 
cold,  by  an  acute,  circumscribed  choroidal  inflammation 
in  the  other  eye,  accompanied  by  exudation,  from  which, 
however,  she  recovered  without  injury.  In  one  of  the 
two  other  cases  the  operation  (excision)  led  to  destruc- 
tion of  the  eye,  in  the  other  to  permanent  cure.  Critch- 
eft  remarked  that  five  cases  which  he  had  observed  all 
finally  ended  in  loss  of  the  eye.  Horner  mentioned  a 
case  treated  by  him,  in  which  he  caused  a  prolapse  of 
the  cyst  through  a  corneal  incision  with  a  lance-headed 
knife,  without  having  penetrated  the  cyst- wall.  Nacjel 
related  a  case  of  a  large  cyst,  which  he  extracted  at  the 
same  time  with  a  cataract.  The  amount  of  vision 
obtained  was  not  great,  but  still  no  signs  of  sympathetic 
irritation  afterwards  appeared.  Sclvweigger  had  ob- 
served in  one  case  six  eyelashes  in  the  anterior  chamber. 
Three  of  these  he  removed,  but  the  other  three  developed 
into  small  white  tumors,  which  were  examined  by  W. 
Krause  after  their  removal  and  found  to  be  atheroma- 
tous. Schweigger  agreed  with  Krause  that  portions  of  the 
cilia  near  the  roots  of  the  hair,  or  cilia  with  the  roots  of 
the  hair  attached,  might  have  given  rise  to  the  tumors. 
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Dr.  Schulek  called  attention  to  some  observations 
which  he  had  made  upon  27  cases  of  divergent  squint  at 
the  eye-clinic  of  Vienna.  In  none  of  these  eyes,  even 
with  the  greatest  amount  of  abduction,  did  the  cornea 
pass  beyond  the  outer  commissure.  There  therefore 
existed  no  increase  of  motion  outwards,  but  on  the  con- 
trary there  was  a  varying  diminution  of  motility  inwards. 
The  range  of  excursion  was  therefore  not  shifted  in  po- 
sition, but  really  limited.  Accommodative  convergence 
was  varying  in  different  positions.  There  was  no  pure 
concomitant  strabismus  divergens,  and  the  motility  was 
not  changed  by  tenotomy  of  the  external  rectus.  The 
speaker  regarded  the  strabismus  divergens  as  a  passive 
condition  of  the  internal  rectus  muscle,  and  therefore 
advised  the  advancement  of  the  latter  muscle.  Knapp 
.remarked  that  in  high  degrees  of  divergent  squint  he 
was  accustomed  to  combine  the  tenotomy  of  the  external 
rectus  with  advancement  of  the  internal  rectus,  and  that 
he  had  seen  other  operators  proceed  in  the  same  manner. 
Remarks  were  made  by  many  of  the  members  concerning 
the  manner  of  proceeding  in  advancement  of  the  muscle, 
and  it  was  the  general  impression  that  almost  every  one 
performed  the  operation  after  an  "ingenious  and  effi- 
cient" method  of  his  own. 

Dr.  H.  Knapp,  of  New  York,  spoke  of  hlepharoplasty. 
[He,  as  the  writer  of  these  lines,  begs  leave  to  insert  his 
own  paper,  not  in  the  form  of  a  report,  but  of  a  verbal 
communication,  though  considerably  condensed.]  The 
excuse  I  have  for  mentioning  this  subject  here,  rests 
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upon  the  ground  of  some  recent  experience  which  I  have 
had  of  late  years.  I  have  obtained  the  best  results  by 
the  method  of  stretching  the  flaps.  I  published  a  case  in 
1867  in  the  Archives  of  Ophthalmology  (Vol.  XIII.,  1). 
It  was  a  case  in  which  the  loss  of  three-fourths  of  the 
lower  lid  had  to  be  repaired.  Since  then  I  have  operated 
by  the  same  method  upon  similar  cases,  and  the  result 
left  nothing  to  be  desired.  The  new  lid  covered  the 
globe,  was  not  swollen,  allowed  the  complete  and  easy 
closure  of  the  palpebral  fissure  even  in  sleep,  and  there 
was  no  lachrymation.  But  although  this  method  pro- 
duces very  excellent  results,  it  is  limited  in  its  efficiency, 
and  I  have  not  yet  ventured  by  its  means  to  repair  the 
loss  of  more  than  f  of  the  lower  lid.  The  external  flap 
may  indeed  extend  over  the  whole  temple,  and  the 
incisions  for  the  formation  of  the  inner  flap  may  also  be 
carried  beyond  the  bridge  of  the  nose  without  there  be- 
ing any  fear  of  a  slough  taking  place,  for  the  base  of  the 
flaps  may  be  made  as  broad  as  desired.  But  it  may 
happen  that  the  vertical  line  of  union  between  the  two 
flaps  does  not  heal  by  first  intention.  This  was  partially 
the  result  in  one  of  my  cases,  in  which  the  two  upper 
sutures  gave.  way.  The  resulting  injury  is,  however,  not 
great,  as  the  coloboma  of  the  lid  may  be  remedied  by  a 
subsequent  operation. 

I  have  recently  employed  the  method  of  stretching  for 
the  formation  of  the  inner  angle  of  the  lid.  The  external 
(inferior)  flap  was  obtained  by  dissecting  up  the  remains 
of  the  lower  lid  by  incisions  carried  over  upon  the  temple, 
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and  the  upper  (internal)  flap  formed  by  incisions  carried 
transversely  over  the  root  of  the  nose  into  the  glabella. 
The  more  the  flaps  are  stretched  and  extended,  the  more 
difficult  it  is  to  maintain  their  nutrition.  I  am  very  care- 
ful in  measuring  off:  the  base  and  thickness  of  the  flap, 
since  by  this  method  the  first  can  be  made  as  large  as  de- 
sirable. As  both  flaps  would  bridge  over  the  cavity  of 
the  inner  angle  of  the  lids,  when  union  takes  place  in  the 
usual  way,  I  avoid  this  by  passing  the  sutures  at  the  same 
time  through  the  periosteum,  or  through  the  superjacent 
connective  tissue.  The  result  of  such  an  operation  was 
excellent.  I  have  never  yet  employed  the  method  of 
stretching  upon  the  upper  lid,  as  a  displacement  of  the 
tendon  of  the  levator  palpebrge  superioris  would  interfere 
with  the  mobility  of  the  new  lid.  For  the  formation  of 
.  the  external  angle  of  the  lid,  however,  it  might  frequently 
be  found  efficient.  I  have  always  undertaken  the  form- 
ation of  the  upper  lid  by  the  ordinary  transplantation  of 
a  frontal  flap  over  the  eyebrows ;  the  base  of  the  flap  ly- 
ing either  upon  the  temple  or  between  the  eyebrows,  as 
appears  most  convenient. 

I  also  undertake,  when  possible,  the  formation  of  the 
entire  lower  lid,  together  with  an  angle  of  the  lid  by 
transplantation  of  a  flap  from  the  forehead.  I  choose  the 
upper  flap,  in  order  to  obtain  an  upward  traction  when 
the  contraction  afterwards  sets  in,  which  opposes  the 
tendency  to  the  formation  of  an  ectropium.  As  a  rule, 
a  secondary  operation  is  required  at  the  angle.  In  one 
case  I  had  to  supply  the  external  commissure,  a  third  of 


212 


the  upper  lid,  and  almost  the  entire  lower  lid ;  and  here  I 
formed  a  large  flap  from  the  forehead,  its  broad  base  ly- 
ing on  the  temple.  After  healing  it  covered  the  entire 
defect,  but  also  the  palpebral  fissure  somewhat  beyond 
the  external  corneal  margin,  and  at  the  external  com- 
missure it  was  considerably  swollen.  In  order  to  do 
away  with  this  inconvenience,  I  did  an  operation  for 
blepharophimosis :  I  cut  transversely  through  the  new 
external  commissure  with  a  strong  pair  of  scissors,  as  far 
as  the  external  bony  wall  of  the  orbit.  Then,  by  means 
of  a  narrow  knife,  I  removed  the  entire  fibrous  basis  of 
the  swollen  flap  for  a  thickness  of  about  2'",  so  that  a 
large  cavity  was  left  between  the  skin  and  the  conjunc- 
tiva, which  was  removed  by  uniting  the  two  by  fine 
sutures.    The  success  was  complete. 

When  the  defect  in  the  lower  lid  was  not  too  great,  I 
formerly  used  to  form  the  flap  from  the  cheek,  or  resorted 
to  the  lateral  sliding  of  a  quadrilateral  flap  after  the 
manner  of  Dieifenbach.  Of  late  years  I  have  avoided 
this  procedure,  on  account  of  its  strong  tendency  to  cause 
ectropium,  by  endeavoring  to  give  to  the  subsequent  con- 
traction of  the  flap  a  purely  lateral  direction,  or  else  one 
acting  from  below  upward.  The  method  of  stretching 
lateral  flaps,  or  flaps  directed  laterally  and  upwards, 
ought  generally  to  be  a  favorable  exchange  for  these 
methods. 

When  the  defect  is  very  great,  we  must  resort  gene- 
rally to  a  combination  of  several  methods.  I  have  em- 
ployed the  method  of  B.  von  Langenbeck,  of  replac- 
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ing  the  upjDer  lid  by  a  flap  taken  from  the  forehead  and 
transplanted  over  the  brow,  and  the  lower  lid  by  a  similar 
flap  from  the  cheek,  while  the  approximation  and  partial 
union  of  these  two  flaps  at  the  same  time  formed  the 
external  commissure.  The  result  was  good,  and  I  there- 
fore recommend  the  operation.  In  one  case  of  almost 
complete  loss  of  the  upper  lid,  total  loss  of  the  lower  lid, 
and  destruction  of  the  lachrymal  sac,  I  replaced,  a  few 
months  ago,  the  upper  lid  by  a  flap  from  the  forehead, 
the  base  of  which  lay  between  the  eyebrows  and  the  op- 
posite side  of  the  root  of  the  nose,  and  the  lower  lid  by  a 
flap  from  the  cheek,  after  the  manner  of  Dieifenbach,  but 
prolonged  further  upon  the  temple  and  the  region  of  the 
lachrymal  sac  by  a  sliding  flap  from  the  nose.  The  line 
of  union  of  the  three  flaps  formed  the  inner  commissure. 
The  vacant  spaces  left  by  the  transplantation  of  the  flaps, 
particularly  the  one  upon  the  forehead,  were  covered  by 
drawing  together  the  skin  in  various  directions,  previ- 
ously dissected  up  from  its  attachments,  and  introducing 
quilled  or  figure-of-eight  sutures,  as  well  as  interrupted 
sutures.  Although  the  wound  was  very  extensive,  it 
healed  without  suppuration.  In  a  blepharoplastic  opera- 
tion, I  regard  a  broad  base  and  exact  coaptation  of  the 
flaps  as  much  more  indispensable  than  in  most  of  the 
other  plastic  operations.  I  introduce  the  sutures  very 
closely  together,  using  for  the  purpose  very  fine 
China  bead-silk,  and  I  do  not  begin  to  insert  them  until 
the  hemorrhage  has  entirely  ceased.  The  patient  should 
afterwards  remain  quietly  in  bed  with  both  eyes  closed  in 
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order  to  avoid  as  much  as  possible  any  movements  of  the 
naps.  By  following  out  carefully  these  and  other  pre- 
cautions, I  have  for  years  seen  no  sloughing  of  the  naps 
occur,  although  I  perform  comparatively  a  large  number 
of  plastic  operations  upon  the  lids,  having  done  eight 
during  the  past  year.  Finally  I  would  remark,  that  in 
cases  of  simultaneous  formation  of  the  lower  and  upper 
lids,  the  flaps  must  be  large  enough  to  lie  in  contact  with 
one  another  along  the  palpebral  fissure  after  the  comple- 
tion of  the  operation.  The  subsequent  contraction  will 
give  a  sufficient  opening  to  the  fissure. 

Hermann  Pagenstecher,  of  Wiesbaden,  spoke  of  several 
anatomo-pathological  conditions  of  the  eye  ;  first,  of  the 
occurrence  of  retinal  tumors  witli  short  pedicles.  Those 
which  he  had  examined  proceeded  from  the  retinal  ves- 
sels and  generally  were  real  vascular  loops,  which  were 
afterwards  gradually  transformed  into  masses  of  connec- 
tive tissue.  He  macerated  the  retina  in  Liquor-potassae, 
which  isolates  the  vessels.  The  vascular  loops  which 
develop  into  tumors  are  generally  arterial,  lie  at  first  in 
the  thickness  of  the  retina,  but  gradually  protrude  be- 
yond its  level,  without,  however,  causing  any  essential 
changes  in  the  structure  of  the  membrane.  He  also 
showed  a  preparation  of  a  considerable  formation  of 
hone  in  the  eye,  which  followed  the  ordinary  type.  The 
lens  was  calcified.  He  also  showed  an  eye  with  congeni- 
tal absence  of  the  iris.  The  ciliary  body  sent  out  a  pro- 
cess to  the  cornea  which  was  covered  with  epithelium. 
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Dr.  Mannhardt,  of  Rome,  spoke  of  the  power  of  con- 
vergence,  and  considered  it  as  determined  by  three  fac- 
tors :  1st,  by  the  primary  position,  facultative  conver 
gence  ;s  2d,  by  the  size  of  the  angle  ;  and  3d,  particu- 
larly by  the  distance  of  both  eyes  from  each  other. — He 
had  examined  many  persons  and  had  arrived  at  not  un- 
important results,  but  would  only  mention  the  following : 
The  absolute  size  of  the  angle  of  convergence  is  toler- 
ably constant,  24°.  In  strabismus  convergens  the  angle 
of  convergence  is  larger,  in  strabismus  divergens  it  is 
smaller.  Myopia  only  appears  as  a  constant  complica- 
tion when  the  anatomical  relations  render  convergence 
difficult.  Tenotomy  he  regards  as  the  means  of  stopping 
the  increase  of  myopia. 

.  Dobrowolski  spoke  of  measurements  for  determiuing 
the  distance  of  the  yellow  spot  from  the  papilla  by  means 
of  Forster's  perimeter.  Knapp  remarked  that  since  it 
had  been  represented  that  by  means  of  such  functional 
examinations  the  actual  distance  of  the  macula  lutea 
could  be  ascertained,  and  that  the  statement  had  been 
made  that  the  macula  lutea  is  nearer  to  the  papilla  in 
highly  myopic  eyes  than  in  others,  which  is  contradicted 
by  anatomical  facts,  the  method  for  such  measurements 
was  not  applicable,  as  it  only  determined  the  projection 
of  an  oblique  surface,  but  not  the  actual  extension.  The 
more  obliquely  the  surface  is  inclined  to  the  visual  line  and 
the  more  myopic  in  general  is  the  eye,  so  much  the  greater 
will  be  the  source  of  error.  The  elliptical  appearance  of 
the  disc  of  the  optic  nerve  of  myopic  eyes  seen  with  the 
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ophthalmoscope  is  to  be  explained  in  the  same  manner. 
Dr.  Wecker,  of  Paris,  laid  before  the  society  the  re- 
sults of  the  examination  of  116  cases  of  squint  He 
found  that  in  young  persons  the  strabismus  is  usually 
convergent,  and  he  had  frequently  observed  a  spontane- 
ous cure  of  this  form  of  squint.  He  inferred  from  his 
experience  that  the  same  tendency  to  divergence  after- 
wards appeared  also  in  those  cases  of  convergent  strabis- 
mus combined  with  hypermetropia  which  had  undergone 
operation,  which  may  be  the  reason  why  so  many  of  the 
cases  formerly  operated  upon,  now  present  themselves  to 
us  under  the  form  of  divergent  strabismus.  In  altera  at- 
ing  strabismus  this  may  generally  be  prevented  by  the 
good  acuity  of  vision.  He  therefore  recommended  great 
care  in  the  operation,  and  thought  it  better  to  allow  a 
slight  degree  of  convergence  to  remain  than  run  the  risk 
of  occasioning  a  subsequent  divergence. 

Dr.  Cohn,  of  Breslau,  related  the  following  case :  A 
soldier  was  wounded  by  a  shot  in  the  superior  margin  of 
the  orbit.  An  examination  with  the  ophthalmoscope 
afterwards  discovered  a  large  white  spot  in  the  fundus, 
about  the  size  of  8-10  diameters  of  the  disc,  which  he  at 
first  regarded  as  a  rupture  of  the  choroid,  but  after- 
wards as  an  exudation  into  the  choroid.  After  some 
time  sympathetic  irritation  appeared  in  the  other  eye, 
and  the  injured  organ  was  extirpated  and  examined  mi- 
croscopically. It  showed  atrophy  of  the  choroid  and  a 
dense  white  exudative  membrane  throughout  the  whole 
extent  of  the  white  spot  seen  with  the  ophthalmoscope. 
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The  retina  was  intimately  connected  with  the  exudation. 
Another  patient,  injured  in  like  manner,  showed  a  dark 
spot  in  the  region  of  the  macula  lutea,  which  had  a  cor- 
responding scotoma  in  the  field  of  vision.  After  extirpa- 
tion of  this  eye  in  consequence  of  sympathetic  affection 
of  the  other,  there  was  found  a  globular  exudation, 
developed  from  a  former  extravasation  of  blood.  The 
ciliary  body  and  iris  were  not  involved. 

Prof.  O.  Becker  had  observed  twenty-two  cases  of  gun- 
shot injur?/  of  the  eye,  none  of  which  were  as  yet  followed 
by  sympathetic  trouble  of  the  other  eye. 

Dr.  TToinow  spoke  of  astigmatism  in  cases  of  cataract 
operation.  He  remarked  that  the  same  glass  was  not  the 
correct  one  in  all  cases  operated  upon,  after  some  time 
had  elapsed,  and  that  the  astigmatism  determined  by 
glasses  was  different  from  the  astigmatism  of  the  cornea. 
Sometimes  a  different  cylindrical  glass,  with  the  axis 
turned  in  a  different  direction,  must  be  given  for  the 
distance  from  the  one  necessary  for  the  near-point. 

Prof.  Donders,  of  Utrecht,  had  observed  a  case  of  total 
absence  of  the  color-perception  :  achromatopsia.  The  pa- 
tient had  some  photophobia,  and  wore  colored  glasses  by 
preference,  but  the  color  was  a  matter  of  indifference  to 
him.  With  dioptrical  spectra  from  petroleum  and  other 
species  of  illumination,  he  indicated  correctly  the  position 
of  greatest  illumination,  from  which  point  the  light 
seemed  to  diminish  uniformly  towards  either  side.  He 
saw  very  little  by  ordinary  illumination.  The  discs  of 
the  optic  nerves  had  a  somewhat  atrophic  appearance. 
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Donders  had  made  examinations  upon  two  cases  of  con- 
genital strabismus,  which  militated  against  the  empirical 
theory  (Helmholtz)  of  a  common  visual  act.  If  an 
electrical  spark  is  produced  in  an  absolutely  dark  room, 
its  position  may  be  correctly  indicated  with  both  eyes, 
almost  without  an  exception,  but  with  one  eye  only  in 
about  half  of  the  experiments.  He  found  that  if  he  cor- 
rected the  squint  exactly  by  means  of  prisms,  both  eyes 
indicated  correctly  the  position  of  the  spark  every  time 
in  twenty-two  experiments  ;  if,  however,  he  allowed  some 
deviation  to  remain  uncorrected,  they  failed  in  about 
half  of  the  cases  to  indicate  correctly,  in  other  words  the 
result  was  like  that  of  a  monocular  investigation.  These 
experiments  seemed  to  prove  that  the  power  of  stereo- 
scopic vision  is  congenital  (Hering). 

Dr.  Wecker  had  found  the  color -perception  intact  in 
two  cases  of  microphthalmns,  in  which  the  eyes  were  not 
larger  than  peas,  and  had  no  cornea.  O.  Becker  had 
observed  the  same. 

Dr.  Critchett,  in  the  name  of  his  London  colleagues, 
invited  the  members  of  the  Congress  to  hold  the  interna- 
tional meeting  next  year  in  London,  which  was  accepted, 
and  ordered  to  be  included  in  the  minutes  as  a  reso- 
lution. 

The  meeting  was  closed  by  Donders  with  some  re- 
marks upon  A.  von  Graefe.  He  proposed  that  a  monu- 
ment should  be  erected  to  his  memory.  The  proposal  was 
agreed  to  by  all  the  members,  and  the  matter  given  into 
the  hands  of  a  committee. 
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A  TEARSTONE  IN  THE  CANALICULUS  LACHRYMALIS 
INFERIOR. 

By  Dr.  ALEXANDER  PAGENSTECHER,  of  Wiesbaden. 
Translated  by  Dr.  CTias.  J.  Kipp,  of  Newark,  If.  J. 


If  an  apology  is  needed  for  making  a  single  case  the 
subject  of  this  communication,  it  may  be  found,  I  think, 
in  the  fact  that  the  case  is  a  rare  one.  Cases  of  the  for- 
mation of  stone  in  the  lachrymal  apparatus,  the  lachry- 
mal gland  as  well  as  the  organ  for  carrying  off  the  tears, 
are,  on  the  whole,  of  rare  occurrence.  Dacryoliths  have 
been  relatively  most  frequently  observed  in  the  ducts 
of  the  lachrymal  gland.  Mackenzie  mentions  such  a  case, 
in  which  twenty-three  small  stones  were,  from  time  to 
time,  removed  from  the  excretory  ducts  of  the  lachrymal 
gland.  Notices  of  dacryoliths  in  this  gland,  in  the  con- 
junctival sac,  in  the  caruncula,  in  the  canaliculi,  and  in 
the  lachrymal  duct  are  also  found  in  Himly.  It  is  not 
very  clear  whether  those  found  by  Himly  in  the  canali- 
culus were  real  stones  or  whether  they  were  collections 
of  leptothrix  fungi,  which,  as  is  well  known,  frequently 
enclose  concrements  of  chalk.  Von  Walther  also  makes 
mention  of  stones  in  the  above-named  parts  of  the  lach- 
rymal apparatus,  with  the  exception  of  the  canaliculi. 
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Euete  has  found  stones  in  all  parts  of  the  lachrymal  appa- 
ratus, but  in  the  canaliculi  he  found  only  chalk-like  con- 
cretions. 

Desmarres  alleges  to  have  been  the  first  who  extracted 
a  stone  from  the  canaliculus  in  1843.  Graefe,  who  pub- 
lished in  the  first  part  of  the  15th  vol.  of  the  Archiv  f. 
Ophthalm.  several  cases  of  leptothrix  fungi,  found  in  the 
canaliculus,  is  of  opinion  that  the  above-mentioned  case  of 
Desmarres  should  be  regarded  as  one  of  leptothrix  for- 
mation, with  an  admixture  of  chalk  particles.  I  have 
been  unable  to  find  a  single  case  of  dacryoliths  in  the 
canaliculus  in  the  entire  literature  at  my  command. 

A  Mr.  C,  somewhat  over  70  years  of  age,  had  never 
suffered  from  disease  of  the  eyes ;  his  vision  is  intact. 
During  the  previous  summer  he  had  had  several  attacks 
of  vertigo  with  impeded  speech,  which  were  of  short  du- 
ration, and  were  probably  due  to  an  atheromatous  dege- 
neration of  his  vascular  system,  but  which  do  not  appear 
to  have  any  connection  with  his  eye  trouble. 

For  several  years  he  has  suffered  from  a  very  trouble- 
some epiphora  of  his  right  eye ;  he  had  repeatedly  sought 
the  advice  of  several  physicians  about  it,  but  had  not 
obtained  any  permanent  relief.  Mr.  C.  consulted  me  for 
the  first  time  in  the  autumn  of  1869,  the  condition  of  his 
right  eye  being  as  follows  :  the  margins  of  the  lids,  the 
upper  as  well  as  the  lower,  are  covered  with  thick  crusts ; 
the  hair-follicles  and  the  glands  are  in  a  state  of  inflam- 
mation, and  an  eczematous  eruption  covers  the  upper 
part  of  the  right  cheek.   The  entire  conjunctiva  bulbi,  as 


well  as  the  conjunctiva  palpebrals,  is  slightly  swelled 
and  hyperaemic  ;  the  eye  is  always  bathed  in  tears.  The 
slightest  irritation  increases  the  secretion  of  tears  in  an 
unusual  degree.     The  swelling  of  the  conjunctiva  is 
most  markedly  developed  in  the  neighborhood  of  the 
caruncle  and  the  plica  semilunaris.    The  upper  punc- 
tuni  and  the  margin  of  the  upper  lid  are,  with  the  ex- 
ception of  the  crusts  in  the  latter,  in  a  normal  condi- 
tion.   The  lower  punctum  is  dilated  to  two  or  three 
times  its  normal  calibre,  and  is  in  an  outward  and 
downward  direction,  about  2"'  distant  from  the  caruncle, 
producing  an  ectropium  of  medium  degree,  which  extends 
to  the  middle  of  the  lower  lid.    The  lips  of  the  margin 
of  the  lower  lid  are  effaced  as  far  as  the  ectropium  ex- 
tends ;  the  margin  being  round,  most  conspicuously  so 
between  the  punctum  and  the  caruncle.    This  portion  of 
the  margin  of  the  lid,  which  corresponds  to  the  canaliculus 
lacrymalis,  is  elongated  to  twice  its  normal  length ;  and 
in  addition  to  its  cylindrical  roundness,  is  also  increased  in 
breadth  and  height  in  a  transverse  direction.   The  whole 
presented  the  appearance  of  a  small  tumor  of  the  size  of 
a  split  pea,  developed  at  this  point.    On  palpation  the 
tumor  gives  the  sensation  of  cartilaginous  hardness ;  and 
although  a  turbid  liquor  escapes  from  the  punctum  every 
time  it  is  touched,  the  size  and  form  of  the  tumor  remain 
always  the  same.    Neither  dilatation  nor  blennorrhea 
of  the  lachrymal  sac  could  be  discovered. 

The  affection  was  so  masked  by  the  great  catarrhal 
swelling  of  the  conjunctiva  and  the  eczema  of  the  lids, 
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that  I  could  not  make  a  positive  diagnosis  at  the  first 
examination.  I  therefore  recommended  at  first  fomenta- 
tions with  dilute  liq.  plumb,  hydrico-acetici,  great  clean- 
liness, and  rest  for  the  eyes ;  being  under  the  impression 
that  I  had  to  deal  with  a  dermoid  tumor,  I  at  the  same 
time  intimated  to  the  patient  that  a  small  operation 
would  probably  be  necessary. 

About  two  weeks  later,  when  I  saw  him  again,  the 
irritation  had  considerably  subsided,  and  the  eczema  had 
disappeared ;  but  the  margin  of  the  lid  and  the  tumor 
had  undergone  no  change  in  form  or  hardness.  With  a 
view  of  informing  myself  as  to  the  functions  of  the  tear- 
passages,  I  wanted  to  make  an  injection  through  the 
lower  punctum  with  an  Anel's  syringe ;  but  as  soon  as  I 
had  introduced  the  point  of  the  syringe  to  the  depth  of 
about  a  line,  I  perceived  a  grating  noise,  produced  by 
the  movement  of  the  syringe.  An  examination  with  the 
probe  produced  the  same  sound,  and  convinced  me  that 
a  hard  body  obstructed  the  passage. 

I  next  opened  the  canaliculus  in  its  entire  length,  with 
a  small  probe-pointed  bistoury  which  I  always  use  for 
that  purpose,  and  was  now  able  to  extract  a  small  stone 
with  a  Daviel's  spoon. 

This  stone  (see  fig.  on  next  page)  presents,  on  the 
whole,  a  cylindrical  form,  with  numerous  small  and  round 
elevations ;  it  is  6  millimetres  in  length  by  about  3  mm. 
in  width  ;  has  a  dark  brownish-gray  color,  passing  over 
into  a  lighter  gray  at  the  most  prominent  parts  of  the 
small  protuberances.  With  regard  to  the  manner  in  which 
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it  was  embedded  in  the~canaliculus,  I  must  observe  that 
it  did  not  completely  extend  to  the  lachrymal  sac.  It 
was  found,  moreover,  that  the  small  portion  of  the  canali- 
culus situated  between  the  end  of  the  stone-bed — which 
was  plainly  visible — and  the  lachrymal  sac,  had  retained 
its  normal  calibre.    The  lachrymal  sac  was  unchanged. 


The  mucous  membrane  of  the  dilated  portion  of  the 
canaliculus  was  greatly  relaxed,  and  exhibited  numerous 
depressions  corresponding  to  the  protuberances  of  the 
stone.  No  concretions  or  cheesy  deposits  were  seen  in 
the  vicinity  of  the  dacryolith. 

The  removal  of  the  stone  relieved  the  patient  at  once 
of  all  his  annoying  symptoms,  and  there  has  been  no  re- 
currence of  the  epiphora. 

As  in  my  case  not  one  of  the  symptoms  was  absent, 
which,  according  to  v.  Graefe,  are  caused  by  the  pres- 
ence of  leptothrix  fungi,  the  relative  hardness  of  the 
swelled  canaliculus  may,  perhaps,  aid  us  in  the  differen- 
tial diagnosis  between  leptothrix  fungi  and  a  dacryolith. 
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TATTOOING  OF  THE  CORNEA. 

By  Dr.  L.  Von  WECKER,  of  Paris. 

(With  one  Wood-cut.) 
Translited  by  T.  R.  Pooley,  KB.,  of  New  York. 


It  is  an  acknowledged  fact  that  foreign  substances  may 
be  introduced  into  the  tissue  of  the  cornea,  and  remain 
there  for  a  long  time  without  producing  any  irritation. 
How  often  we  see  abnormal  coloring  of  the  cornea, 
caused  by  the  injudicious  use  of  preparations  of  lead 
and  silver  in  the  treatment  of  ulcerations  of  the  cornea, 
and  how  little  has  this  peculiarity  of  the  cornea  been 
made  use  of  for  therapeutical  purposes. 

That  we  can  introduce  small  quantities  of  slightly 
irritating  substances  into  the  cornea  without  the  liability 
of  producing  any  considerable  reaction,  was  made  ap- 
parent to  me  by  the  following  observations :  I.  I  observed 
that  in  workmen  wounded  by  the  explosion  of  mines, 
the  grains  of  powder  remained  in  the  cornea  without 
producing  any  remarkable  haziness  in  the  surrounding 
tissue.  II.  I  have  often  treated  children,  who  have  had 
steel  pens  stained  with  ink  stuck  into  the  cornea,  with- 
out the  ink  left  there  producing  any  appearances  of 
irritation. 
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My  first  experiments  to  avail  myself  therapeutically 
of  this  tolerance  of  the  cornea,  were  to  give  a  black 
coloring  to  disfiguring  white  opacities  of  the  cornea. 
Ophthalmic  surgeons  are  often  requested  to  remove  such 
leucomata,  which  even  from  a  distance  make  a  disagree- 
able impression  on  the  observer,  and  how  often  have  the 
surgeons  had  to  declare  their  inability  to  do  so.  Tattooing 
of  the  spots  enables  us  to  remove  the  disfiguring  in  such 
a  satisfactory  way  that  it  requires  a  very  attentive  ob- 
server to  notice  a  difference  in  the  appearance  of  the 
two  eyes.    I  have  already  given  it  as  contrary  to  my 
opinion*  that  the  object  is  not  only  to  give  to  th#se 
specks  a  grayish  tint,  but  that  the  purpose  of  the  treat- 
ment is  to  color  the  opacities  so  entirely  black,  that  after 
the  lustre  of  the  cornea  has  been  restored  by  an  even 
coating  of  epithelium,  such  a  central  colored  spot  gives 
to  the  observer  the  impression  of  a  black  pupil.  With 
some  perseverance  on  the  part  of  the  physician  and 
patient  such  a  result  may  be  obtained  in  from  6-8  sit- 
tings, and  I  have  often  presented  to  the  visitors  at  my 
clinic  such  patients,  who  have  been  operated  on  to  their 
satisfaction.    It  seemed  to  me  in  the  beginning  of  my 
experiments,  that  tattooing  of  the  cornea  could  only  be 
employed  to  obtain  most  satisfactory  cosmetic  results, 
when  my  attention  was  drawn,  through  some  of  my 
patients,  to  another  use  of  this  little  operation. 

*  See  A.  v.  Reuss,  ' '  On  Tattooing  of  the  Cornea,"  Wiener  Medizin.  Presse, 

No.  47,  1870,  and  u  Letter  to  Dr.  A.  v.  Reuss,"  by  L.  v.  Wecker,  Wiener  Med. 

Wochenschrift. 
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I  have  often  made  the  operation  in  central  adherent 
leucomata  after  having  formed  an  artificial  pupil,  more 
fully  to  restore  the  visual  power.  Nearly  all  patients 
thus  operated  upon,  in  whom  the  central  extreme  hazi- 
ness extended  to  that  part  of  the  cornea  which  was 
opposite  the  artificial  pupil,  and  in  whom  I  made  the 
tattooing  upon  this  grayish  part  of  the  cornea,  said  spon- 
taneously that  after  the  completion  of  the  tattooing,  the 
visual  power  of  the  eye  operated  on  had  considerably 
improved. 

There  is  no  doubt  that  the  suppression  of  the  diffusion 
of  light  plays  the  part  of  a  stenopeic  glass.  I  decided, 
therefore,  for  optical  purposes,  in  central  semi-transparent 
opacities,  which  are  so  detrimental  to  visual  acuteness, 
to  make  a  small  pupil  downwards  and  inwards,  and 
then  to  color  entirely  black  the  central  grayish  part  of 
the  cornea.  I  scarcely  need  mention,  especially  in  a 
darkly  pigmented  iris,  that  tattooing  removes  the  pecu- 
liar dull  expression  caused  by  such  central  specks.  The 
number  of  cases  treated  by  me,  in  this  way,  is  yet  very 
limited,  but  the  results  obtained  appear  to  me  highly 
satisfactory,  and  I  think  we  may  find  in  this  operation, 
in  certain  cases,  a  substitute  for  the  stenopseic  glass, 
which  patients  dislike  so  much  to  wear. 


As  regards" the  method  itself,  I  make  use  of  a  small 
'chisel-shaped  knife,  such  as  is  used  in  England  for  re- 
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moving  foreign  bodies  from  the  cornea.  The  knife  musfc 
be  ground  to  a  fine  point  like  a  needle,  and  the  groove 
is  to  be  filled  with  concentrated  indian-ink.  I  put  in 
the  speculum,  fix  the  globe,  and  have  always  in  readiness 
two  such  knives,  in  order  to  execute  quickly  the  10-20 
punctures  under  the  epithelium.  These  punctures  must 
be  made  very  close  to  each  other ;  and  when  the  opacity 
is  thickly  sprinkled  with  punctures,  then  I  color  very 
carefully  the  interstices  at  the  following  sittings.  I 
have  never  noticed  any  violent  appearances  of  irritation 
following  the  little  operation,  and  most  of  the  patients 
resume  their  business  immediately.  To  obtain  the  most 
satisfactory  results  in  extensive  leucomata,  we  must 
have  from  6-8  sittings.  We  never  find  any  resistance 
.  on  the  part  of  the  patient,  the  operation  being  so  pain- 
less that  they  are  not  disturbed  in  their  business.  Soft- 
ness of  the  cicatricial  tissue  facilitates  the  imbibition  of 
the  coloring  matter ;  but  old  hard  cicatrices,  especially 
those  mixed  with  chalky  material,  make  the  operation 
more  difficult,  and  require  more  frequent  repetitions. 

I  do  not  doubt  for  a  moment  that  tattooing  of  the 
cornea  will  find  a  definite  place  in  the  treatment  of  eye 
diseases,  on  account  of  the  painlessness  of  the  method, 
the  absence  of  any  danger,  and  the  ease  of  its  execution. 

Even  the  fear  expressed  by  some  patients  that  the 
results  of  this  operation  may  disappear  in  some  years,  is 
easily  overcome,  on  account  of  the  want  of  pain,  and  the 
little  time  required  for  a  repetition  of  the  procedure. 
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THE  GALVANIC  TREATMENT  OF  DISEASES  OF  THE  ETE  AND 

EAR. 

By  Prop.  W.  ERB,  M.D.,  of  Heidelberg. 
Translated  by  X.  C.  Scott,  KD. 


Although  the  treatment  of  diseases  of  the  organs  of 
the  higher  senses  by  means  of  the  galvanic  current  is  not 
new,  yet  it  has  only  lately  acquired  a  rational  foun- 
dation by  scientific  research.  The  different  attempts, 
from  the  time  when  the  old  galvanists  tried  to  cure  cata- 
ract and  deafness  by  the  magic  power  of  the  Voltaic 
pile,  down  to  the  endeavors  of  Duchesne,  partially 
crowned  with  success,  to  remove  hereditary  deafness  by 
the  secondary  current,  were  almost  entirely  unavailable, 
and  did  not  find  acceptance  in  practice.  Only  to  the  en- 
deavors of  modern  electro-therapeutists  are  we  indebted 
for  more  accurate  knowledge  of  the  mode  of  operation  of 
electricity  in  the  different  diseases  of  the  eye  and  ear.  Tho- 
rough investigations  upon  healthy  and  diseased  subjects 
have  given  the  necessary  basis  for  the  foundation  of  a 
rational  mode  of  treatment. 

In  regard  to  the  diseases  of  the  eye,  we  find  in  Eemak's 
writings  only  very  cautious  remarks  on  the  results  of  gal- 
vanic treatment  of  nervous  diseases  of  the  eye ;  Duchesne, 
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likewise,  although  discussing  thoroughly  the  paralytic  af- 
fections of  the  muscles  of  the  eye,  makes  only  very  aphoris- 
tic notes  on  the  electric  treatment  of  certain  forms  of  weak- 
ness of  sight ;  the  other  writers  on  electro-therapeutics 
speak  exclusively  of  the  paralysis  of  the  ocular  muscles, 
which  they  dispose  of  in  a  few  words.  It  is  an  essential 
merit  of  Benedict's  to  have  brought  the  nervous  dis- 
eases  of  the  eye,  in  a  comprehensive  manner,  into  the 

reach  of  o-alvanic  treatment,  haying  first  written  an  arti- 
cs  »  o 

cle  on  paralysis  of  the  muscles  of  the  eye  in  the  Archives 
of  Ophthalmology,  X.,  1,  1864,  p.  97,  and  secondly,  hav- 
ing published  in  his  book  on  electro-therapeutics,  observa- 
tions on  the  galvanic  treatment  of  the  diseases  of  the 
optic  nerve  (atrophy  and  neuro-retinitis),  Avhich  appear 
in  a  o-reat  decree  favorable  to  excite  the  attention  of 
ophthalmologists.  The  results  of  Benedict's  observations 
are  in  the  greater  part  new  and  surprising,  and  seem  to 
open  a  new  and  important  field  to  galvanism.  According 
to  my  knowledge  other  investigators  have  not  yet  made 
or  published  similar  observations  on  an  extensive  scale, 
although  these  would  be  very  desirable  in  the  interest  of 
the  subject.  Up  to  the  present  time  I  have  had  frequent 
opportunity  to  make  observations  only  in  paralysis  of  the 
ocular  muscles;  the  results  of  which  I  desire  to  com- 
municate briefly,  because  this  subject  is  relatively  new, 
and  remains  dark  and  unexplained  in  many  respects. 

The  galvano-therapeutics  of  the  diseases  of  the  ear, 
especially  in  the  so-called  nervous  deafness,  has  entered 
upon  a  new  era,  principally  through  Brenner's  excellent 
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researches  (see  particularly  his  principal  work,  "Re- 
searches and  Observations  on  Electro-therapeutics,"  Vol. 
I.).  The  foundations  of  electro-otiatrics  laid  down  by 
Brenner  have  been  confirmed  by  different  observers  in 
every  essential  point ;  but,  nevertheless,  authors  of  good 
.repute  have  tried  to  prove  them  false.  Lately  Benedict 
(Vienna  Medical  Press,  1870,  Nos.  37,  39,  42,  43,  47,  48, 
50,  51,  and  52)  has  appeared  as  the  most  important 
opponent  to  Brenner's  assertions.  He  rejects  the  "  Po- 
lar "  method  founded  by  Brenner,  and  likewise  violently 
attacks  the  foundation  of  his  electro-otiatrics.* 

*  Professor  Benedict  has  complained  on  account  of  an  essay  upon  the  law  of 
the  convulsions  of  the  motory  nerves  in  the  Vienna  Medical  Press,  No.  32,  1870, 
that  I  had,  both  in  the  German  Archives  of  Clinical  Medicine  and  in  Can- 
statt's  Annual  Report,  indorsed  the  researches  of  Brenner  and  his  criticism  of 
Benedict's  Book.  If  Professor  Benedict  thinks  that  the  criticism  printed  in  the 
German  Archives  has,  from  technical  reasons,  gone  into  the  Annual  Report  un- 
changed, he  is  mistaken,  since  this  is  simply  not  true,  as  my  honored  colleague 
could  easily  have  convinced  himself  by  comparing  the  two  articles.  In  the 
German  Archives  there  is  only  a  brief  report,  but  in  Canstatt's  Report  an  exten- 
sive extract  of  Brenner's  book,  to  which  indeed  some  criticism  is  attached,  ac- 
cording to  the  plan  of  the  Annual  Report.  To  give  an  opinion  as  a  reviewer, 
even  the  friendly  "  apostrophe''''  addressed  to  the  editor  of  the  Annual  Report, 
shall  not  restrain  me.  That  my  opinion  of  Brenner's  book  appears  in  both 
periodicals  invariably  the  same,  is  not  the  result  of  technical  reason,  but  of  the 
simple  fact,  that  my  conviction  of  the  excellencies  of  this  book  has  remained 
unchanged.  Besides,  if  Mr.  Benedict  thinks  that  I  desire  through  these  discussions 
to  inaugurate  a  "  clique -policy,"  I  must  protest  decidedly  against  such  an  in- 
sinuation. If  I  have  indorsed  the  views  of  Brenner  it  is  because  I  have  been 
convinced  of  their  correctness  and  good  foundations  from  my  own  numerous  and 
detailed  observations.  I  shall  acknowledge  Benedict's  assertions  with  the  same 
readiness,  as  soon  as  I  am  able  to  confirm  them  with  certainty  from  my  own  expe- 
rience. At  all  events,  I  believe  that  I  am  able  to  await  with  an  undisturbed 
mind,  the  "  bitter  hours  of  disappointment"  which  my  honorable  Vienna  col- 
league predicted  to  me. 
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This  polemic  is  apparently  based  on  facts  which  Ben- 
edict asserts  he  has  observed,  and  which  are,  in  many 
points,  diametrically  opposed  to  the  positive  and  decided 
statements  of  Brenner  and  others.  On  this  account  I 
have  believed  it  my  duty,  for  the  purpose  of  maintaining 
the  truth,  to  repeat  my  convictions  founded  upon  numer- 
ous experiments  and  observations,  and  to  support  them 
by  facts.  It  is  time  that  we  should  finally  be  united 
upon  questions  of  so  great  importance,  and  especially 
the  facts  should  be  determined  under  every  condition ; 
the  explanation  of  which  has  certainly  to  be  left  to  the 
acuteness  and  disposition  of  each  investigator. 

These  considerations  have  induced  me  to  communicate 
the  following  remarks,  which  in  themselves  do  not  offer 
many  new  facts,  but  will  serve  as  a  confirmation  of  pre- 
vious assertions  and  a  defence  against  superficially  and 
badly  founded  objections.  They  are  some  observations 
on  paralysis  of  the  ocular  muscles  and  affections  of 
the  auditory  nerve,  which  I  now  publish  together,  be- 
cause a  part  of  them  occurred  in  the  same  individuals. 
I  thought  it  more  imperative  not  to  keep  back  this  com- 
munication, since  the  majority  of  physicians  engaged  in 
this  branch  of  science  do  not  seem  to  study  these  ques- 
tions sufficiently. 

I  shall  first  briefly  relate  my  experience  in  paralysis 
of  the  muscles  of  the  eye.  Through  the  kindness  of  my 
friendly  colleagues,  Profs.  Knapp  and  O.  Becker,  I  had 
the  opportunity  to  examine  and  treat  a  series  of  such 
cases.    By  far  the  greater  number  of  these  cases  were 
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peripheric,  the  so-called  rheumatic  paralysis  probably  pre- 
ponderating ;  and  they  were  in  most  cases  regularly 
treated,  while  in  paralysis  of  the  ocular  muscles  caused 
by  cerebral  disorders,  frequently  the  poor  success  of  the 
previous  therapeutic  attempts  caused  them  soon  to  de- 
sist from  the  galvanic  treatment. 

The  method  of  treatment  started  here  as  everywhere 
from  the  principle,  to  apply  the  galvanic  current  as 
directly  as  possible  to  the  seat  of  the  disease.  Our  igno- 
rance of  the  real  seat  of  disease,  in  cases  of  rheumatic 
paralysis  of  the  muscles  of  the  eye,  really  places  some 
serious  obstacles  in  the  way  of  this  intention.  In  every 
case,  it  is  certainly  questionable  whether  the  disease  is 
located  within  the  orbit  or  the  cranial  cavity.  In  order 
to  meet  both  of  these  possibilities,  I  apply  the  electrodes 
to  different  parts  of  the  skull  and  begin  with  the  stable 
arrangement  transversely  through  the  skull  —  through 
the  temples  as  well  as  through  the  mastoid  processes. 
Following  a  tradition  of  Remak,  according  to  which  the 
stable  current,  and  particularly  the  anode,  is  effective 
against  "  rheumatic  "  affections  of  the  nerves,  I  generally 
apply  the  arc  to  the  affected  side  ;  but  many  times  it 
appeared  to  be  advantageous  afterwards  to  apply  also 
the  current  in  an  inverse  direction.  No  one  will  demand 
the  exact  reason  for  this,  who  is  acquainted  with  our 
ignorance  of  "  rheumatic "  affections  of  nerves  and 
muscles,  and  the  defective  foundation  of  the  catalytic 
action  of  the  galvanic  current.  The  strength  of  the  cur- 
rent  is  so  chosen,  that  a  faint  sensation  of  the  skin  or  a 
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slight  attack  of  dizziness  is  produced.  Stronger  action 
upon  the  brain  is  to  be  avoided ;  6-8  Stcehrer  s  elements 
are  generally  sufficient.  The  duration  of  the  applica- 
tion at  each  place  is  from  I  to  1|  minutes. 

With  this  application  I  generally  combine,  according  / 
to  the  advice  of  Benedict,  the  galvanization  of  the  sym- 
pathetic in  such  a  manner,  that  the  broad  disciform 
anode  is  applied  to  the  region  of  the  upper  cervical  j 
ganglion,  while  the  cathode  is  placed  on  the  nape  of 
the  neck. 

It  is  not  exactly  clear  to  me  what  effect  this  applica- 
tion, so  often  recommended  by  Remak,  has  upon  paralysis 
of  the  ocular  muscles.  I  have  never  yet  been  able  to 
determine  any  effect  which  could  be  traced  back  with 
certainty  to  this  method.  Yet  the  strong  indorsements 
which  it  has  received,  has  made  me  unwilling  to  neglect 
it  in  the  interest  of  the  patient. 

I  believe  the  most  advantageous  method  of  application 
to  be  the  direct  excitement  of  the  paralyzed  muscle  by 
the  cathode,  The  an.  is  placed  on  the  back  of  the  neck, 
while  I  at  the  same  time  move  the  ca.  back  and  forth  for 
some  minutes  over  the  closed  eyelids  and  parts  corre- 
sponding to  the  lamed  muscles.  I  do  not  determine  the  i 
necessary  force  of  the  current  from  the  more  or  less  sen- 
sibility of  the  trigeminus ;  but  from  the  contraction  of 
the  facial  muscles,  after  irritation  of  corresponding 
branches  of  the  nervits  facialis  by  the  ca.  I  generally 
choose  a  sufficient  strength  of  current  to  produce  dis-  J 
tine  I;  muscular  contractions  upon  irritation  of  the  frontal 
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branch  of  the  facialis ;  at  the  same  time  there  exists  a  dis- 
tinct burning  sensation  upon  the  eyelids,  which  is  only 
with  very  sensitive  persons  so  unpleasant  that  it  becomes 
necessary  to  diminish  the  force  of  the  current. 

I  select  the  above-mentioned  arrangement  for  the 
electrodes,  because  I  think  that  in  this  manner  the  par- 
alyzed nerve  and  muscle  is  most  certainly  reached  by 
efficient  loops  of  the  current.    It  is  well  known  that 

I  direct  irritation  of  the  ocular  muscles  with  certainty  by 
means  of  the  faradaic  or  galvanic  currents,  is  either  im- 
possible or  very  difficult,  and  therefore  we  are  unable  to 
ascertain  any  eventual  changes  of  their  electric  irrita- 
bility in  cases  of  paralysis.  At  all  events,  it  seems  to 
result  from  all  previous  experience,  that  recovery  from 

I  paralysis  of  the  muscles  of  the  eye  may  occur  under  the 
influence  of  the  induced  current,  which  is  insufficient  to 
excite  contractions  in  the  same  muscles.  Benedict  be- 
lieves that  generally  the  treatment  by  direct  excitation 
of  the  paralyzed  parts  is  not  even  necessary,  but  that 
the  therapeutical  results  are  brought  about  by  a  reflex 
irritation  of  the  trigeminus.  I  cannot  support  this  hy- 
pothesis, because  it  does  not  appear  to  be  sufficiently 
founded.  Contractions  of  the  outer  muscles  of  the  eye 
upon  cutaneous  irritation  of  the  face  are,  as  far  as  my 
knowledge  goes,  not  to  be  determined  under  physiological 
conditions,  consequently  we  must  not  rationally  expect 
them  under  pathological  conditions.  It  is  even  less  to 
be  expected  as  the  interruption  of  the  centrifugal  course 
of  conduction  has  first  to  be  removed  by  means  of  the 
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electric  treatment ;  since  on  the  other  hand  we  cannot, 
even  with  the  unfavorable  mode  of  application  of  the 
electrodes,  selected  by  Benedict,  prevent  loops  of  the 
direct  current  reaching  the  muscles  and  nerves ;  I  do  not 
see  why,  especially  in  cases  of  paralysis  of  the  ocular 
muscles,  we  should  select  the  reflex  circuit  for  the  ex- 
planation of  the  curative  result.  I  am  not  inclined  to 
make  poor  trigeminus  responsible  for  every  imaginable 
phenomenon  of  irritation  of  parts  of  the  head.* 


*  To  what  extent  of  error  many  authors  may  be  led  by  this  disposition,  a 
recent  publication  by  Dr.  Althaus,  of  London,  teaches.  This  observer  {German 
ArcJriv.  for  Clin.  Med.  V.  II.  p.  563)  concludes  from  one  case  of  anaesthesia  of  the 
trigeminus,  in  which  the  cerebral  phenomena  during  galvanization  of  the  head 
were  very  insignificant,  that  these  phenomena  of  galvanic  irritation  (dizziness, 
nausea,  etc. )  would  occur  also  in  the  course  of  the  trigeminus.  The  report  of 
the  case  does  not  justify  this  conclusion.  The  observer  has  omitted  to  make  the 
simple  test  to  prove  that  after  the  recovery  from  the  anaesthesia,  the  cerebral 
symptoms  during  galvanizing  occur  with  the  ordinary  intensity.  Moreover,  he 
has  given  no  proof  that  the  cerebral  phenomena  were  as  easily  produced  as 
usual,  from  the  parts  behind  the  ear  not  affected  by  anaesthesia.  His  conclusion 
would  finally  necessitate  the  acceptation  that  also  galvanic  sensations  of  light, 
taste,  and  smell  are  produced  through  the  trigeminus,  since  these  were  also  very 
feeble  in  this  patient.  Notwithstanding  this  remarkably  superficial  observation, 
the  author  is  proud  to  have  decided  this  important  question  with  the  history  of 
his  case.  On  the  other  hand,  I  must  always  concede  the  possibility,  that  by 
this  method  a  favorable  influence  upon  the  paralyzed  ocular  muscles  is  to  be 
obtained.  Therefore,  I  apply  the  electrodes  in  such  a  manner  that  it  must  be 
successful,  if  the  effect  depends  either  upon  direct  or  reflex  excitation  of  the 
trigeminus.  Although  Benedict  advises  to  apply  the  anode  upon  the  forehead 
and  to  move  the  ca.  over  the  skin  around  the  eye,  it  is  evident  that  this  must 
be  an  exceedingly  unfavorable  arrangement  for  a  direct  current  through  the 
muscles,  while  the  application  of  an.  to  the  nape  of  the  neck  satisfies  every  demand 
in  this  regard,  at  the  same  time  the  ca,  is  moved  back  and  forth  over  those  parts 
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The  future  must  teach  us  whether  the  fact  discovered 
by  Hitzig  {Berlin  Clinical  Weekly,  No.  11,  1870),  that 
movements  of  the  eye  are  caused  by  galvanization  of  the 
region  behind  the  ear,  will  be  of  any  value  in  the  treat- 
ment of  paralysis  of  the  ocular  muscles.  I  have  not 
investigated  this  question. 

I  must  confess,  in  regard  to  the  curative  results  obtain- 
ed by  me,  that  I  was  unable  to  deduce  any  certain  facts 
in  support,  of  the  curability  of  the  different  cases.  Ap- 
parently quite  identical  rheumatic  peripheric  paralysis  in 
different  individuals  requires  a  very  different  length  of 
time  for  its  cure.  I  cannot  even  state  that  very  recent 
cases  coming  under  treatment  promise  an  absolutely  favor- 
able prognosis,  since  such  cases  now  and  then  require  a 
very  long  time  for  their  cure  (for  example,  Cases  1,  2 
and  3)  ;  here,  certainly,  a  similar  condition  exists,  as  in 
rheumatic  facial  paralysis.  On  the  other  hand  I  am  able 
to  state,  that  in  almost  every  case  a  momentary  improve- 
ment is  present  immediately  after  the  treatment :  the 
double  images  move  nearer  to  each  other,  the  excursions 
of  the  eye  become  greater.  In  unfavorable  cases  this 
entirely  disappears  again;  but  in  favorable  cases  the 
improvement  remains  constant  and  can  be  advanced  from 
day  to  day.  I  am  also  able  to  confirm  from  my  own 
observations  the  statement  of  Benedict,  that  in  cases  in 
which  the  absolute  latitude  of  the  excursion  increases 
more  rapidly  than  the  approach  of  the  double  images, 

designated  by  Benedict  as  the  most  favorable  for  reflex  irritation.  The  imme- 
diate improvement  in  many  patients  seemed  to  me  to  be  greater  by  this  mode 
of  applying  the  electrodes. 
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the  prognosis  in  regard  to  the  duration  of  the  disease 
is  not  especially  favorable ;  such  cases  require  a 
very  long  time  for  a  cure  (Case  No.  3  is  a  good 
example). 

I  have  found  paralysis  of  the  abducens  the  most  fre- 
quent among  the  single  forms  of  paralysis;  they  also 
offer  the  most  favorable  prognosis,  although  they  require 
a  very  different  length  of  time  for  their  cure.  The 
rheumatic  paralysis  of  the  abducens  seems  in  every  case 
to  be  curable;  on  the  contrary,  I  was  unsuccessful  in 
several  cases  of  central  origin. 

Two  cases  of  paralysis  of  the  oculo-motorius,  which  I 
treated,  were  quickly  cured.  I  have  also  seen  a  favor- 
able result  in  two  cases  of  paralysis  of  the  trochlearis.  I 
have  always  found  cases  of  mydriasis,  with  or  without 
simultaneous  paralysis  of  accommodation,  to  be  very 
obstinate.  Generally  an  amelioration  was  soon  effected, 
but  a  complete  cure  only  very  slowly,  after  months  of 
treatment,  or  not  at  all. 

In  the  following  I  shall  briefly  report  several  observa- 
tions, since  several  of  them  offer  interesting  anomalies 
of  the  auditory  nerve.  I  shall  also  add  some  other  cases 
of  affections  of  the  ear,  which  I  treated.  At  the  same 
time  I  shall  embrace  the  opportunity  of  giving  my 
opinion  in  detail  upon  the  now  pending  electro-otiatric 
controversy. 

Case  I. — Rheumatic  paralysis  of  the  abducens.  John  V0I2,  set.  27, 
sent  to  me  by  Prof.  Knapp  on  the  12th  of  March,  1867,  was  suddenly 
affected  on  March  6th  with  double  sight,  in  consequence  of  a  cold.  At 
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first  he  suffered  somewhat  from  headache.  At  present  there  is  a  com- 
plete paralysis  of  the  right  rectus  externus,  without  any  other  anomaly.  - 
Every  other  movement  of  the  eye  is  normal.  Galvanic  treatment  with 
12  El.  Stcehr.  an.  on  the  nape  of  the  neck,  and  ca.  labile  along  the 
right  temple  and  outer  parts  of  the  eyelids.  With  this  arrangement 
patient  has  a  slight  burning  sensation.  Immediately  afterwards  lie 
moves  the  eye  a  little  more  outward  than  before  the  treatment.  Under 
this  daily  treatment  the  power  of  excursion  of  the  eye  evidently  in- 
creases. Simultaneously  the  double  images  approach  each  other.  This 
is  especially  evident  after  each  session.  After  fourteen  sessions  the 
patient  is  discharged,  on  the  28th  of  March,  cured. 

Case  II. — Rheumatic  paralysis  of  the  abducens.  Franz  J.  Karst, 
set.  34,  railroad  engineer,  sent  by  Prof.  Becker,  suffers  from  double 
vision  for  ten  days,  probably  the  result  of  a  cold.  There  is  a  paralysis 
of  the  right  abducens  muscle  ;  the  eye  cannot  be  moved  outward  be- 
yond the  median  line.  Treatment,  S  El.  Stceh.  transversely  through  the 
temples,  sympathetic  in  neck,  and  ca.  lab.  along  the  region  of  the  rectus 
externus,  at  the  same  time  the  arc  is  on  the  left  side  of  the  neck.  Im- 
mediately afterwards  patient  can  move  the  eye  a  little  more  outward. 
After  the  fourth  session,  double  images  much  nearer  together,  and  eye 
can  be  turned  almost  to  the  outer  can  thus.  After  ten  daily  sessions, 
discharged  cured. 

Case  III. — Rheumatic  paralysis  of  the  abducens.  Mr.  E.,  about 
forty  years  old,  hotel  proprietor,  came  under  treatment  August  2 2d, 
1870,  from  Prof.  Becker  ;  suffers  for  two  days  from  double  images, 
in  consequence  of  a  cold.  At  the  first  examination  only  a  paresis  of 
the  rectus  externus  sinister  y  double  images  begin  only  at  some  distance 
to  the  left  of  the  median  line.  No  other  muscle  of  the  eye  is  affected; 
all  the  other  cranial  nerves  free.  General  health  is  good.  The  gal- 
vanic treatment  was  carried  out  in  the  usual  manner. 

August  25th.  A  complete  paralysis  is  present :  the  eye  can  no 
longer  be  turned  outward  beyond  the  median  line.  With  the  object  at 
1'  distance,  the  double  images  begin  already  about      from  the  median 
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line.  September  2d. — From  the  twelve  previous  sessions  no  essential 
improvement  has  been  accomplished.  Iodide  of  potassium  prescribed, 
and  the  galvanic  treatment  omitted  until  September  12th.  At  this  date 
a  slight  improvement  is  evident,  and  the  galvanic  treatment  commenced 
again.  There  is  an  apparent  improvement  of  motility  now  after  each 
session,  but  soon  it  almost  disappears  again.  September  20th,  evi- 
dent improvement ;  the  eye  moves  further  towards  the  external  com- 
missure. To-day,  before  the  session,  double  images  commence  2|"  to 
the  right  of  the  median  line ;  after  the  session,  about  1"  to  the  right. 
The  vision  is  considerably  improved.  October  20th.— Improve- 
ment especially  evident  in  the  absolute  power  of  excursion ;  the 
eye  can  be  turned  almost  to  the  external  angle,  but  double  images  still 
begin  to  appear  to  the  right  of  the  median  line.  November  loth. — 
Absolute  excursion  is  now  normal ;  eye  turns  to  outer  canthus ;  double 
images  commence  now  at  2"  to  the  left  of  the  middle  line.  The  cure 
could  only  be  considered  as  completed  towards  the  end  of  December, 
after  about  fifty  sessions. 

Case  IY. — Paralysis  of  the  rigid  oculo-rnotorius — Paralysis  agitans 
of  left  arm.  Abraham  Klein,  set.  70,  sent  by  Prof.  Knapp  April  1st, 
1867,  suffers  for  one  year  from  trembling  of  the  left  arm.  Already 
two  months  ago  he  observed,  now  and  then,  double  images,  but  they  dis- 
appeared again.  On  March  20th  a  nearly  sudden  complete  paralysis 
of  the  right  upper  eyelid  appeared,  so  that  the  eye  remained  closed 
from  that  time  ;  pain  in  the  depth  of  the  orbit  and  right  half  of  fore- 
head was  connected  with  it.  The  examination  shows  that  there  is  a 
complete  paralysis  of  all  the  ocular  muscles  supplied  by  the  oculo- 
motorius  dexter.  The  abducens  and  trochlearis  are  free  ;  the  other 
cerebral  nerves  show  no  anomalies.  In  the  extremities  there  is  no 
anomaly  besides  the  trembling  of  the  left  arm.  Treatment,  12  El.  ca. 
labile,  an.  behind  the  left  ear.  April  12th. — Evident  improvement, 
the  eyelid  can  be  raised  enough  to  leave  the  pupil  free.  The  move- 
ments of  the  bulb  itself  are  not  yet  essentially  improved.  The  motility 
returns  only  slowly  and  gradually  in  the  several  muscles ;  nevertheless 
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the  patient  can  be  discharged,  May  24th,  after  twenty-eight  sessions,  as 
cured. 

Case  V. — Paralysis  of  the  trochlearis[dexter  and  insufficiency  of  the 
rectus  internus — Pterygium.  Joseph  Meiner,  52  years  old,  from  the 
Eye  Clinic  of  Prof.  Becker,  suffers  for  about  a  fortnight,  probably  the 
effects  of  a  traumatic  lesion,  from  symptoms  of  a  paresis  of  the  obliquus 
sup.  dexter,  combined  with  insufficiency  of  the  rectus  interims.  At  the 
same  time  there  is  a  pterygium  of  the  same  eye.  Treatment  is  com- 
menced on  the  19th  of  October,  1870,  in  the  usual  manner.  The  mo- 
mentary success  is  veiy  remarkable  with  this  patient,  since  the  diplopia 
disappears  immediately  after  the  session.  This  occurs  at  every  ses- 
sion. November  1st. — The  insufficiency  of  the  rectus  internus  is  en 
tirely  removed.  Patient  takes  iodide'of  potassium.  From  November 
3d  to  8th  the  galvanic  treatment  is  omitted  on  account  of  the  pterygium 
operation.  November  8th. — The  diplopia  has  somewhat  increased,  but 
it  disappears  immediately  after  treatment.  November  15th. — Patient 
may  be  considered  as  cured ;  he  is  able  to  work  without  any  difficulty 
at  his  trade  as  a  locksmith.  To-day  he  is  discharged  from  treatment, 
after  the  twenty-third  session. 

Case  VI. — Paresis  of  muse,  obliqui  super,  et  recti  intern,  dextr. 
Hyperesthesia  of  right  auditory  nerve. — Andrew  Rische,  set.  54,  la- 
borer, from  Prof.  Becker's  Clinic,  entered  upon  treatment  November 
26,  18G9.  He  has  suffered  from  partial  deafness  since  his  youth  j 
when  a  child,  had  otorrhcea ;  but  lately  the  deafness  has  increased. 
The  patient  has  always  had,  so  long  as  he  can  remember,  roaring 
noises  in  his  ears,  sometimes  like  boiling  water,  many  times  like  a 
noisy  roar.  The  noise  is  located  in  the  ears,  and  has  about  an  equal 
intensity  in  both  ears. 

Four  weeks  ago  patient  fell  down  stairs  on  his  face,  which  is  slightly 
excoriated.  He  was  not  unconscious,  nevertheless  the  eyelids  swelled 
greatly,  and  the  patient  observed  on  the  following  day  the  still  exist- 
ing disturbance  of  sight ;  diplopia  especially  in  certain  directions  of 
vision.    The  ophthalmic  investigation  shows  the  following  complicated 
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condition  :  paralysis  of  the  right  trochlearis  muscle,  with  simultaneous 
insufficiency  of  the  rectus  internus  and  (probably  secondary)  contrac- 
tion of  the  obliquus  inferior.  Vision  good,  eye  clear,  hearing  bad. 
On  either  side  a  watch  is  not  heard  on  contact,  and  even  no  better 
through  conduction  of  the  bones.  Understands  speaking  tolerably 
well  on  the  left  side,  even  whispering  is  understood  at  one  foot,  but  on 
the  right  side  he  only  understands  a  very  loud  voice.  The  right  tym- 
panic membrane  is  not  visible ;  in  its  stead,  a  white,  shining  mass,  in 
front  of  which  a  sinewy  string  extends  transversely  across  the  auditory 
canal.  The  inner  end  of  the  canal  is  very  red.  The  drum-head  of  the 
left  ear  is  thickened  and  opaque  ;  the  region  of  the  handle  of  the  ham- 
mer protrudes  as  a  whitish,  swollen  eminence. 

The  Galvanic  Examination  of  the  Ears. — (External  arrangement 
of  experiment,  without  water  in  the  auditory  canal,  electrode  B  on  the 
back  of  the  left  hand.*) 

Might  Ear:  We  find  immediately  the  pronounced  formula  of  simple 
hyperesthesia  of  the  acoustic  nerve. 

6-10  El.  Stoehr.  Ca  C  H',  loud  hissing,  as  from  a  steam-engine. 

CaDHoo 

Ca  O  — 

An  C  — 

An  D  — 

An  O  h'  >  the  same,  gradually  disappearing* 

A  distinct  hissing  appears  upon  Ca  with  4  elem.  and  even  2  El., 
with  Voltaic  Alternatives. 

With  An  C  and  An  D  patient  discloses,  with  the  strongest  force  of 
current;  " All  is  quiet." 

It  is  evident,  in  regard  to  the  roaring  noise,  that  it  is  weaker  with 
An  D  and  with  12  El.  Stoehr.  it  vanishes  entirely  in  the  right  ear, 
while  it  still  remains  the  same  in  the  left. 

*  For  an  explanation  of  these  characters  and  formulas  refer  to  the  author's 
essay,  "  On  the  Galvanic  Reaction  of  the  Nervous  Apparatus  of  the  Ear,"  in  the 
Archives  of  Ophthalmology  and  Otology,  by  Knapp  and  Moos,  Vol.  I.,  Part  I., 
pp.  232,  etc. 
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Left  Ear  :  Even  with  14  el.  no  sensation  of  sound  is  produced  in 
this  ear.  Same  result  with  Volt.  Alt.  The  sensitiveness  of  the  pa- 
tient prevented  the  application  of  a  stronger  current.  On  the  other 
hand,  there  appeared  with  10-14  el.,  if  the  left  ear  was  armed,  the 
so-called  paradoxical  reaction  of  the  right  ear  in  the  following  way  : 
Left  ear  armed.  •  Right  ear  not  armed. 

12  El.  Ca  C  —  — 
CaD  —  — 
Ca  O  —  h  (hissing) 

AnO  —  H  ' 

An  D  —  Hx> 
AnO—  — 
This  is  the  ordinary  form  of  "  paradoxical  reaction."    I  have  no 
notes  about  the  condition  of  the  roaring  noises  with  the  left  ear 
armed. 

The  patient  was  treated  only  on  account  of  his  ocular  paralysis, 
since  the  continuation  of  the  affection  of  his  ears  was  of  no  conse- 
quence to  him,  "  because  it  did  not  prevent  him  from  working."  He 
was  treated  almost  daily,  according  to  the  above-mentioned  method, 
until  the  1st  of  January,  1870.  The  diplopia  had  up  to  the  present 
time  somewhat  improved,  so  that  the  patient  could  work  well  again. 
Afterwards  he  came  very  irregularly,  once  or  twice  a  week,  for  treatment, 
and  from  March  15,  when  a  considerable  improvement  could  be  con- 
firmed, he  gave  up  treatment  entirely. 

Case  7. — Paresis  of  right  external  rectus  muscle. — Hyperesthesia  of 
both  acoustic  nerves. — Philip  Fehringer,  set.  59,  Shoemaker  (from 
clinic  of  Prof.  Becker);  entered  upon  treatment  January  7th,  1870. 
Formerly  always  in  good  health ;  two  years  ago  had  a  transient  diffi- 
culty of  hearing.  Since  six  months  the  hearing  has  again  become  bad 
without  any  particular  cause  ;  also  for  the  same  length  of  time  there 
have  been  noises  in  the  ears,  about  the  same  upon  either  side ;  "  ringing" 
or  "  seething  of  boiling  water."  This  continues  day  and  night.  No 
headache;  but  since  4  weeks  increasing  dizziness;  head  dull  and  as  if 
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it  was  constricted.  For  about  3  weeks  there  has  been  diplopia, 
especially  when  looking  to  the  right  side. 

Stat,  prces.  Patient  looks  somewhat  decrepit.  Paresis  of  the  right 
rectus  internus  y  double  images  already  from  the  median  line.  The 
examination  of  the  ears  kindly  made  by  Prof.  Moos  gave  the  following 
results :  chronic  catarrh  of  the  midde  ear.  Dulness  of  both  membranre 
tympanorum,  with  obliteration  of  the  light  spot,  peripheric  sharp  bending 
of  the  membrane,  particularly  of  the  right.  Both  Eustachian  tubes  are 
pervious  ;  conduction  of  the  bones  feeble  for  a  watch  of  30'  H.  O.,  but 
better  on  the  right  than  left.  Tuning-fork  upon  the  head  not  heard 
on  the  left  side.  The  same  watch  right  8 ",  left  5" ;  after  catherization, 
roaring  noises  stop,  right  12",  left  9"  H.  W. 

The  following  are  the  results  of  the  galvanic  examination. 

Left  Ear :  External  arrangement  of  the  experiment,  no  water  in 
auditory  canal,  B  on  right  hand. 

12-20  El.  Pinkus  Ca  C  B/,  sounding  as  from  boiling  water,  with 
Ca  D  B  oo    greater  strength  of  current  clear 
Ca  O —  hissing. 
An  C— 
An  I)— 
An  O  B> 

With  10-12  El.  there  appears  with  Volt.  Altern.  upon  Ca  still  a  clear 
"  clang "  sensation.  Secondary  symptoms  developed  in  a  moderate 
degree. 

Right  Ear  :  The  same  arrangement  of  the  experiment. 

18-24  El.  Pinkus  Ca  C  Br  Binging  or  loud  hissing,  similar  to 
Ca  D  B     left  ear. 
Ca  O— 
An  C— 
An  I) — 
An  O  B> 

With  1G  and  14  El.  still  Ca  C.  R'  with  Yolt.  Altern. 
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There  is  a  simple  hyperesthesia  of  the  auditory  nerve  upon  both  sides, 
left  in  a  somewhat  higher  degree  than  right. 

No  other  anomaly;  other  cranial  nerves  normal.  General  health 
tolerably  good. 

The  treatment  is  so  arranged,  that  a  stable  current  is  passed  trans- 
versely through  the  temples  and  region  in  front  of  the  ear;  then  Ca 
labile  through  the  region  of  the  rectus  externus.  Immediately  after- 
wards considerable  improvement  /  the  diplopia  appears  only  at  some 
distance  outward  from  the  median  line.  Afterwards  An  D  is  applied 
to  both  ears,  with  a  gradual  diminution  of  current.  Immediately  the 
roaring  noises  totally  disappear,  patient  feels  quite  free  and  easy  in  his 
head,  his  dizziness  has  also  vanished. 

January  8th.  The  improvement  of  the  paralysis  has  again  disap- 
peared. The  noises  in  the  ears  are  feebler,  head  much  easier  and  freer. 
Second  course  of  treatment:  instantly  afterwards  evident  improvement 
of  the  paralysis  and  disappearance  of  the  noises. 

At  first  it  continued  so ;  patient  declared  that  the  improvement  re- 
mained the  entire  day,  yet  on  the  following  morning  the  symptoms  are 
again  very  pronounced. 

January  20th.  The  paresis  of  the  abducens  has  decidedly  improved. 
Repeated  experiments  show  that  the  momentary  improvement  does  not 
appear,  if  the  stable  galvanic  current  is  passed  transversely  through  the 
temples,  but  only,  if  Ca  lab.  is  applied  direct  upon  the  eye.  The  noise 
in  the  ear  has  decidedly  diminished  and  appears  now  only  transiently. 
To-day  is  the  tenth  of  the  treatment. 

January  31st.  Double  images  almost  gone.  Very  little  noise  in  the 
ears.  Patient  complains  principally  of  some  remaining  dizziness.  19th 
session. 

February  7th.  No  further  improvement,  with  the  conduction  of  the 
current  transversely  through  the  temples  noises  appear  in  the  ear,  upon 
which  Ca  is  applied  ;  after  Ca  O  it  disappears  for  some  moments. 
With  An  D  and  afterwards  gradually  diminishing  the  current  the  noises 
entirely  cease. 
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Such  was  the  condition  with  little  variation  until  the  end  of  March  . 
1870,  when  he  had  had  44  sessions.  March  31st  patient  was  discharged 
from  treatment  in  the  following  condition :  the  diplopia  has  almost 
disappeared  ;  it  troubles  him  neither  in  walking  nor  in  working  ;  the 
double  images  appear  only  far  to  the  right  of  the  middle  line.  The 
roaring  noises  have  nearly  vanished ;  it  appears  now  and  then  tran- 
siently and  in  a  moderate  degree  in  the  left  ear.  The  hearing  has 
slightly  improved.  The  galvanic  examination  gives  the  following 
results. 

Right  ear ;  First  sensation  with  ascending  Ca  C  with  14  El.  Stoehr. 
(about  =  22  Pinkus),  with  from  14-16  El.  Stoehr.  we  can  construct 
the  formula  previously  obtained,  without  the  pronounced  characteristics 
of  hyperesthesia.   Volt.  Alt.  produce  Ca  C  Rl  only  with  10  El.  Stoehr. 

Left  ear :  First  sensation  with  ascending  Ca  C  with  10  El.  Stoehr. 
The  full  formula  for  simple  hyperesthesia  with  10-12  El.  (=  18-20 
Pinkus).    Volt.  Alt.  give  with  6  El.  St.  still  Ca  C-Sensation. 

There  still  exists  in  the  left  ear  a  moderate  degree  of  hyperesthesia ; 
the  condition  in  the  right  ear  is  no  longer  to  be  designated  as  hyper- 
esthesia. 

Case  8. — Encepliolopatli y. — Hypercesthesia  of  both  acoustic  nerves. — 
Rheumatic  paralysis  of  the  left  facial  nei-ve. — Victoria  Dickgiesser,  et. 
29,  Servant  (from  the  medical  clinic  of  Prof.  Friedreich).  I  will  only 
mention  the  most  important  facts  of  the  history  of  her  disease.  Patient 
in  1862  had  a  very  severe  attack  of  typhus,  from  which  she  only  slowly 
recovered ;  since  that  time  she  has  suffered  often  from  anemia.  Last 
summer  she  had  an  affection  of  the  eye,  which  was  diagnosed  as  a 
"gummy  iridochoroiditis "  ;  yet  the  patient  has  never  had  syphilis. 

About  three  weeks  ago  noises  commenced  in  the  left  ear,  similar  to 
the  rush  of  a  current  of  water ;  simultaneously  with  it  the  hearing 
became  somewhat  defective.  Since  a  fortnight  there  has  been  transient 
vertigo,  often  so  severe  that  patient  could  walk  only  with  great  stagger- 
ing; there  is  also  severe  pain  in  both  temples.    December  20. — The 
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left  half  of  the  face  somewhat  swollen ;  but  this  passed  off  two  days 
afterwards  and  left  remaining  a  paralysis  of  the  left  half  of  the  face. 

December  23d.  Patient  was  examined  for  the  first  time ;  a  nearly 
complete  paralysis  of  the  left  facial  nerve  exists,  only  the  eyelashes 
moved  a  little ;  the  reflex  action  of  the  conjunctiva  very  much  diminished. 
Faradaic  and  galvanic  excitability  perfectly  normal. 

December  29th.  The  facial  paralysis  has  already  evidently  improved, 
patient  can  close  his  eye  and  slightly  wrinkle  his  forehead.  The  other 
symptoms,  particularly  the  roaring  noises  in  the  ears,  remain  un- 
changed. To-day  a  more  accurate  examination  of  the  ears  gives  the 
following  results. 

llight  ear:  Hearing-distance  for  a  watch  =  2';  conduction  of  the 
bones  present.  The  drumhead  somewhat  dull,  light  spot  scarcely  seen, 
short  process  of  the  hammer  very  prominent,  the  part  of  the  membrane 
lying  in  front  of  the  handle  drawn  inwards.  The  galvanic  examination 
shows  a  pronounced  simple  hyperesthesia  of  the  right  auditory  nerve 
(external  arrangement  of  experiment,  B.  upon  the  left  hand).  With 
12-20  El.  Pinkus  (=  8-12  Stoehr.)  the  formula  for  simple  hyperesthe- 
sia appears  in  an  exquisite  manner.  The  accompanying  sound  sensation 
is  compared  to  the  buzzing  of  a  fly,  and  with  a  stronger  current  it 
becomes  clearer  and  more  intense.  With  10  and  8  El.  Pink.,  a  sen- 
sation appears  only  when  turning  to  Ca.  An  C  is  always  without  sen- 
sation.   The  roaring  noises  do  not  exist  in  this  ear. 

Left  ear :  hears  watch  only  on  contact,  conduction  of  the  bones 
on  this  side  very  feeble,  only  existing  from  the  temples.  The  mem- 
brane of  the  tympanum  more  opaque  than  on  the  right  side,  light  spot 
entirely  wanting.  There  is  in  this  ear  a  constant  noise  like  the  roaring 
of  water. 

In  this  ear  the  hyperesthesia  manifests  itself  during  the  galvanic 
examination  thus :  that  with  Ca  C  and  An  O  the  noise  is  much  louder 
and  more  intense,  and  more  like  to  the  noise  of  boiling  water,  while  it  is 
feebler  with  Ca  O  and  An  C ;  with  An  D  with  stronger  current  it 
vanishes  entirely.    With  22  El.  Pinkus  it  vanishes,  but  it  returns  in  a 
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feeble  degree  after  slow  diminution  of  the  strength  of  the  current 
through  the  battery  (without  rheostat). 

The  treatment,  which  is  only  undergone  once  in  several  days,  con- 
sists in  the  application  of  An  D  to  the  left  ear  with  subsequent  diminu- 
tion of  the  current.  Besides,  patient  takes  iodide  of  potassium  inter- 
nally on  account  of  his  cerebral  symptoms. 

J anuary  1 4th,  1870.  The  facial  paralysis  is  now  perfectly  healed.  The 
roaring  noise  in  the  ear  has  considerably  diminished  and  frequently 
intermits  for  a  long  time.  The  objective  condition  of  the  ears  is  still 
the  same  as  at  the  first  examination.  The  subjective  noises  in  left  ear 
disappear  with  Ca  O  now  entirely,  and  still  more  certainly  and  easily 
with  An  D.  With,  to-day's  treatment  patient  is  discharged  quite  free 
from  noises,  after  having  carefully  diminished  the  current. 

February  3d.  The  roaring  in  ears  has  almost  disappeared,  only  a 
trace  to  be  perceived.  The  hearing-distance  for  watch  has  increased  to 
10"  in  the  left  ear,  and  after  the  galvanizing  it  is  even  12" .  Conduc- 
tion  of  the  bones  is  now  also  present  from  the  mastoid  processes.  The 
noises  in  the  ear  again  removed  by  An  D. 

February  9th.  The  noise  in  the  left  ear  has  completely  disappeared 
for  several  days,  the  hearing-distance  increased  to  12".  On  the  other 
hand,  noises  have  appeared  in  the  light  ear,  which  likewise  vanish 
easily  through  An  D  with  subsequent  careful  diminution  of  the  force  of 
current. 

February  24th.  No  return  of  noise  in  the  left  ear.  Hearing-distance 
18";  conduction  of  the  bones  much  improved.  Slight  noise  in  the 
right  ear.    From  this  time  only  the  right  ear  is  treated. 

March  10th.  Left,  no  longer  a  trace  of  noise  ;  right,  still  a  very  little. 
Vertigo  has  almost  entirely  passed  off;  patient  walks  much  more 
securely. 

March  27th.  To-day  once  more  an  accurate  examination  ;  the  left  ear 
has  been  permanently  f  ree  from  noise  for  several  weeks  ;  in  the  right 
there  is  scarcely  a  trace  remaining.  Left,  hearing-distance  =  18",  right, 
=  2-J-'.  Dizziness  has  entirely  passed  away  ;  walking  much  firmer. 
There  is  no  longer  a  trace  of  the  former  facial  paralysis. 
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The  galvanic  examination  gives  the  following  results: 

Right  ear:  With  ascending  Ca  C  the  first  sensation  appears  with 
10  El.  Stoehr. ;  afterwards  with  8-14  El.  St.  the  full  formula  for 
simple  hyperesthesia  is  clearly  produced  with  loud  sound-sensation. 
With  6  El.  Volt.  Alt.  still  the  Ca  C-sensation  (boiling  water). 

Left  ear :  First  Ca  C-sensation  with  10  El.  Stoehr.  We  can  pro- 
duce clearly  the  full  formula  for  simple  hyperesthesia  only  with 
upwards  of  12  El.  St.  An  O  is  difficult  to  obtain,  clang  sensation 
similar  to  that  on  the  right  side  but  feebler.  Descending,  a  weak  Ca  C- 
sensation  is  to  be  obtained  still  with  6  El.  Volt.  Alt.  To-day  the 
statements  of  the  patient  are,  as  always,  unusually  precise  and  certain. 

To-day  ends  the  treatment. 

Three  months  later — June  29th,  1870.  I  examined  the  patient  again ; 
she  has  been  well  the  entire  time.  The  head  is  entirely  free.  There  is 
no  longer  dizziness  or  anything  like  it ;  she  walks  well.  The  roaring 
noise  has  quite  disappeared  in  the  right  ear,  and  appears  in  the  left  ear 
only  now  and  then  for  about  a  half-hour  in  a  feeble  degree.  On  the 
right  side  the  hearing-distance  has  increased  to  4|-' ;  left,  it  remains  at 
18". 

The  galvanic  examination  shows  very  distinct  improvement  in  various 
directions. 

Right  ear :  With  ascending  Ca  C  the  first  sensation  of  sound  (boil- 
ing watd-)  appears  with  16-18  El.  St.,  and  the  full  formula  only  after 
repeated  trials  with  18-20  El.  An  C  always  without  sensation  of  sound. 
With  this  strength  of  current  the  "  paradoxical  reaction "  appears  in 
the  ordinary  and  regular  manner  in  the  left  ear.  The  degree  of  hyper- 
esthesia in  the  right  ear  is  not  worth  mentioning. 

Left  ear:  First  Ca  C-sensation  appears  with  12-14  El.  Stoehr. 
The  full  formula  for  simple  hyperesthesia  with  12-20  El.  With  10 
El.  Volt.  Alt.  still  Ca  C-sensation.  In  this  ear  with  all  degrees  of  cur- 
rent with  An  C  and  An  D,  "all  is  still."  A  moderate  degree  of  hyper- 
esthesia still  exists  in  this  ear,  and  it  is  interesting  to  confirm,  that 
simultaneously  a  moderate  degree  of  roaring  noise  in  the  ear,  and  a 


249 


distinct  diminution  of  hearing  exists,  while  in  the  right  ear  there  is 
nearly  normal  acuteness  of  hearing  and  freedom  from  noises.  The 
galvanic  reaction  of  the  acoustic  nerve  has  also  become  normal  again. 

Case  9. —  Tabes  dorsalis. — Double  iritis  and  neuro-retinitis. — Hy- 
peroisthesia  of  the  left  auditory  nerve. — Noises  in  the  ears. — Inversion 
of  the  formula  in  the  right  ear  toith  a  slight  degree  of  hypercesthesia. — 
Joseph  Schneider,  set.  36,  farmer,  from  Odenheim,  was  sent  to  me  by 
Prof.  Becker,  whom  the  patient  had  first  consulted  on  account  of  the 
disease  of  his  eyes.  From  the  exceedingly  interesting  history  of  the 
case  only  the  most  important  facts  are  briefly  related. 

Patient  was  formerly  perfectly  healthy.  The  present  disease  com- 
menced in  December,  1869,  with  frequent  chills,  debility  of  the  ex- 
tremities and  headache.  Increasing  weakness  of  legs,  dizziness,  and 
often  marked  staggering.  At  the  commencement  of  February,  1870, 
noises  in  the  head  began,  at  first  upon  both  sides,  later  confined  to  the 
left.  Since  the  beginning  of  March  affection  of  the  eyes  y  pain  and 
injection  of  the  eyes,  decrease  of  sight.  Shortly  afterwards  severe 
trembling  of  the  legs,  especially  while  standing.  Evenings,  burning 
sensation  in  the  soles  of  the  feet,  yet  no  furred  sensation,  only  seldom 
formication.  Diminution  of  hearing.  The  other  cranial  nerves  as 
well  as  the  psychical  functions  normal.  No  trouble  in  urinating  or  defe- 
cating.   Sleeps  quite  well. 

Stat,  prais.  March  31st,  1870;  stout  built  man.  When  he  stands  we 
are  immediately  impressed  with  the  uncertainty  of  his  legs  and  the 
lively  trembling  of  the  muscles  of  the  same.  In  walking,  patient  puts 
his  feet  widely  apart,  and  makes  a  slight  swinging  motion  with  them. 
If  the  feet  are  close  together,  the  patient  is  still  less  firm  ;  immediate- 
ly after  closing  the  eyes  staggers  badly.  To  walk  in  the  dark  is  very 
difficult.  The  single  movements  of  the  legs  are  made  forcibly  and 
easily.  The  muscular  sensation  seems  to  be  intact  and  also  the  sensi- 
bility of  the  lower  extremities  shows  no  anomaly.  Motility  and 
sensibility  of  the  arms  quite  normal.  Facialis  and  trigeminus  without 
anomaly.    The  tongue,  when  put  out,  deviates  slightly  to  the  left. 
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Uvula  straight,  and  normal  motility  of  the  velum  palatinum.  Sexual 
functions  not  materially  altered.  Electric  excitability  of  the  nerves  of 
the  lower  extremities  without  any  remarkable  change. 

The  eyes  are  affected  with  chronic  iritis  and  neuro-retinitis.  Hear- 
ing diminished  ;  right  for  a  watch  3',  left  f".  Conduction  of  the  bones 
for  the  same  watch  present  on  the  right,  wanting  on  the  left. 

The  more  accurate  examination  of  the  ears,  made  by  Prof.  Moos, 
shows :  "  double-sided  catarrh  of  the  middle  ear,  total  dulness  of  both 
membranes,  a  drawing  inward  of  both  handles  of  the  hammers,  increas- 
ed concavity  of  both  membranes,  absence  of  the  light  spot  on  both 
sides.  Tuning-fork  heard  from  left  parietal  bone.  Right  ear  hears 
watch  of  30',  hearing  distance  at  24",  left  ear  only  at  5".  Conduction 
of  the  bones  on  both  sides."  Patient  has  in  the  left  ear  besides  the 
continual  sound  of  "boiling  water,"  a  sensation  of  fine  buzzing,  as 
from  gnats,  which  he  locates  in  the  upper  anterior  portion  of  the  ex- 
ternal ear. 

The  galvanic  examination  of  the  ear  (external  arrangement  of  the 
experiment,  without  water  in  the  external  auditory  canal  ;  B  upon  the 
hand)  shows  on  March  31st,  the  reaction  of  a  moderate  degree  of 
simple  hyperesthesia  in  the  left  ear : 
8-16  El.  Stoehr.  Ca  C  R/,  high  whistling  or  buzzing. 

CaDRoo 

CaO- 

An  C—    Secondary  symptoms  present  in  the  regular  manner. 
An  D  — 
An  O  R'> 

With  6  and  4  El.  still  Ca  C-sensation  with  Volt.  Alt. 

The  noises  in  the  left  ear  first  disappear  after  the  long  application  of 
An  D  with  18-20  Elem.,  and  then  only  the  sound  of  "  boiling  water," 
the  "  buzzing  of  gnats,"  remains  unchanged.  After  careful  diminution 
of  the  current  the  first  sound  does  not  return. 

In  the  right  ear  no  distinct  sensation  is  obtained,  not  even  with  16  El. 

The  galvanic  treatment  is  directed  especially  against  the  existing 
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spinal  affection  and  to  the  head.  The  left  ear  is  treated  with  An  D  20 
EL  and  subsequent  diminution  of  the  current. 

The  result  of  the  treatment  was  in  every  direction  more  favorable 
than  expected.  April  8th,  after  the  seventh  session  it  is  stated,  that 
the  head  is  freer,  the  dizziness  has  decreased  ;  the  trembling  of  the  legs 
has  almost  ceased.  The  less  have  become  stronger.  The  sensation  of 
"  boiling  water  M  disappears  after  the  treatment  for  hours,  and  some- 
times until  evening  ;  the  M  buzzing  of  gnats  "  continues. 

April  29th.  Continued  improvement.  The  noise  is  very  trifling,  and 
only  transiently  present.  Head  more  free,  walking  much  easier ;  pa- 
tient goes  now  in  the  dark  much  more  securely  than  formerly.  Twenty- 
second  session.  In  May  there  was  a  pause  of  fourteen  days  in  the 
treatment  on  account  of  double  iridectomies  being  made.  During  this 
time  the  improvement  remained  stationary. 

May  28th.  Progressive  improvement.  The  walking  is  tolerably 
good,  also  in  the  dark  ;  standing  with  closed  eyes  is  now  possible  with- 
out any  considerable  tottering.  Very  slight  noises  in  the  left  ear,  head 
free.  The  hyperesthesia  of  the  left  ear  continues  as  formerly  ;  whereas 
the  hearing  distance  has  increased  to  5'  on  the  left ;  conduction  of 
the  bones  not  yet  present.  Lately  patient  thinks  that  he  hears  less 
with  the  right  ear,  yet  he  hears  watch  at  -i'.  The  galvanic  examination 
shows  in  this  ear  a  very  distinct  reversion  of  the  formula  for  simple 
hypercesthesia.    (Mode  of  experiment  as  above.) 

8-14  El.  Stoehr.  Ca  C— 
Ca  D— 
Ca  O  Si'> 

An  C  Si'  high  whistling  or  singing. 

AnDSi 

An  O- 

Secondary  symptoms  in  the  usual  manner. 
With  6  El.  Volt.  Alt.    Still  An  C-reaction. 

To-day,  the  33d  session.  The  attempt  to  produce  Ca  C-sensation, 
with  the  proper  manipulations,  fails. 
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June  25th.  Progress  in  the  improvement  of  the  motility  of  the 
lower  extremities.  Noises  in  the  ear  very  small.  To-day  the  galva- 
nic examination  of  the  ears  gives  without  doubt  the  following  conditions  : 
Left  ear  :  a  moderate  degree  of  simple  hyperesthesia  as  hitherto. 
Hight  ear  :  moderate  degree  of  hyperesthesia,  with  the  reverse  of 
formula,  as  given  above.  With  a  strong  force  of  current :  16-20  El., 
the  left,  unarmed  ear,  which  has  been  exalted  in  its  excitability 
through  the  previous  examination,  begins  at  once  to  react  according 
to  the  "paradoxical  formula."  On  account  of  the  reversion  of  the 
formula  on  the  right  side,  the  sensations  of  sound  become  identical, 
and  we  obtain  the  following  formula  : 

Right  ear  armed.  Left  ear  unarmed. 

Ca  C-  - 
Ca  D-  - 
Ca  O  R  R 
An  C  R'  R' 
An  D  R>  R> 
An  O-  — 
Since  the  sensations  of  sound  are  more  intense  on  the  left  than  on  the 
right,  the  patient  hears  the  latter  no  longer  clear,  and  his  statements 
are  inaccurate.     On  this  account,  the  electrode  B  is  applied  to  the 
nape  of  the  neck,  and  thereby  (on  account  of  the  greater  proximity  of 
the  two  electrodes  and  the  less  force  of  current  required)  the  produc- 
tion of  the  paradoxical  reaction  is  rendered  more  difficult.  Immedi- 
ately there  reappears  a  perfectly  doubtless  reversion  of  the  formula 
with  the  corresponding  less  strength  of  current.    This  interesting  con- 
dition was  repeated  and  confirmed  in  the  presence  of  experienced 
colleagues. 

July  19th.  Patient  is  discharged  from  treatment  in  an  essentially 
improved  condition  (after  54  sessions).  The  motility  of  the  legs  has 
become  much  better ;  walking  in  the  dark  is  easy  and  secure ;  no  more 
staggering  Avith  the  eyes  closed.  Noises  in  ear  very  moderate.  Only 
the  eyes  have  not  improved. 
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At  the  end  of  October,  1870,  patient  comes  again,  because  his 
sight  has  become  decidedly  weaker.  In  other  respects  the  improve- 
ment has  remained  constant.    Ordered  iodide  of  potassium. 

November  5th.  I  had  again  an  opportunity  to  examine  him  more 
accurately.  The  eyes  are  again  better.  He  walks  perfectly,  also  in 
the  dark.  The  noises  in  the  ears  have  almost  completely  vanished, 
whereas  the  "  buzzing  of  gnats  "  still  remains  unchanged. 

Left  ear :  watch  heard  at  V .  Conduction  of  the  bones  now 
present  (External  arrangement  of  experiment  B  upon  the  right 
hand).  With  6-16  El.  Stoehr.,  constantly  the  formula  for  simple 
hyperesthesia ;  with  4  El.  Yolt.  Alt.  still  Ca  C-sensation.  With  a 
reference  to  the  statements  made  formerly,  we  try  to  force  an  An  C- 
reaction ;  although  Ca  gives  already  the  closing  sensation  with  6  El. , 
everything  remains  quiet,  with  even  22  El.  An  C  (the  same  with  18  El. 
Yolt.  Alt.  at  An  C).  With  stronger  excitation  of  the  armed  right 
ear,  there  appears  now  as  formerly,  the  paradoxical  reaction  in  the  left 
ear. 

Might  ear  :  hearing-distance  6'.  With  the  external  mode  of  experi- 
ment, and  B  upon  the  left  hand,  no  clear  sensation  is  obtained  even 
with  22  El.  Stoehr  (i.e.,  paradoxical  formula  on  the  left).  On  this 
account,  B  is  applied  to  the  nape  of  the  neck ;  it  produces  no 
sensation  up  to  16  EL,  and  with  Ca  C  decidedly  none  at  all ;  with  An  C 
indistinct  roaring  noise.  I  did  not  dare  to  ascend  to  the  higher 
degrees  of  current.  In  this  ear  there  is  a  considerable  degree  of  irrita- 
bility. We  may  here  really  speak  of  a  true  torpor  of  the  auditory 
nerve.  This  condition  is  the  more  remarkable  and  striking,  as  it  is  the 
right  ear  which  enjoys  a  considerable  acuteness  of  hearing. 

At  the  beginning  of  December,  patient  was  still  in  the  same  satis- 
factory condition. 

To  this  I  must  add  some  remarks  on  two  fragmentary  cases,  which 
were  examined  with  regard  to  some  questions  to  be  considered  here- 
after, and  on  this  account  deserve  to  be  mentioned  here. 

Case  10. —  Simple  hyperesthesia  of  both  acoustic  nerves.— Frederick 
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Meissner,  ?et.  35,  butcher,  is  under  treatment  for  rheumatism  of 
both  shoulder-joints.  When  by  chance  I  once  applied  the  Ca  upon 
the  plexus  brachialis,  the  patient  declared  unasked  that  he  had  ringing 
in  the  ear  of  the  corresponding  side.  Through  this,  my  attention  being 
excited,  I  examined  the  ears  more  accurately. 

There  was  found  diminution  of  hearing  for  the  watch ;  feeble  con- 
duction of  the  bones  ;  external  auditory  canal  free ;  drumhead  some- 
what dull,  but  light  spot  remaining.  The  galvanic  examination 
showed  a  high  degree  of  simple  hyperesthesia  in  both  ears.  Only 
Ca  C,  Ka  D,  and  An  O  gave  sensation  ;  also  with  the  strongest  current 
An  C  and  An  D,  were  never  accompanied  by  sensations.  The  patient 
makes  faultlessly  precise  statements.  It  is  further  shown,  that  ring- 
ing appears  in  the  ears  with  labile  approximation  of  Ca,  that  this  also 
acts  like  Ca  C ;  while  the  labile  approach  of  An  gives  no  sensation, 
whereas  labile  removal  of  An  produces  it ;  this  works  also  as 
An  O.  Besides,  if  a  stronger  current  is  used  (external  arrangement 
of  experiment,  B  upon  the  hand)  the  paradoxical  reactions  appear  ex- 
actly according  to  the  normal  formula  given  by  Brenner  in  the  un- 
armed ear ;  this  is  the  case  with  both  ears.  Even  with  the  strength 
of  current  required  for  this  purpose  An  C  and  An  O  never  produce  any 
sensation  of  sound  in  the  armed  ear. 

Case  11. — Traumatic  paralysis  of  the  left  facial  nerve. —  Obliteration 
of  the  left  external  auditory  meatus. — Simple  hyperesthesia  of  the  left 
acoustic  nerve.  —  Lieut.  G.,  September  2d,  1870,  during  the  siege  of 
Strasburg,  received  a  gun-shot  in  the  region  of  the  left  ear.  The 
ball  entered  the  left  mastoid  process  from  behind,  perforated  the  ex- 
ternal auditory  canal,  and  passed  out  through  the  parotid  immediately 
before  the  left  ear  by  a  long  lacerated,  cutaneous  wound.  Facial  paraly- 
sis and  deafness  on  the  left  side  existed  from  the  commencement.  The 
healing  of  the  wound  was  completed  by  the  middle  of  November.  De- 
cember 3d,  patient  came  to  me  on  account  of  his  facial  paralysis.  Stat. 
pro3S.  A  large,  horizontal,  deep  furrowed  scar,  about  2"  long,  extend- 
ing from  the  external  auditory  canal  towards  the  cheek,  besides  scars 


255 


branching  off  upwards  and  downwards  just  in  front  of  the  ear.  Exter 
nal  ear  shrunken  at  its  basis.  The  external  auditory  canal  is  indicated 
by  a  narrow  recess,  into  which  a  probe  cannot  be  introduced.  Total 
paralysis  of  the  left  facial  nerve,  with  changed  electric  excitability, 
characteristic  for  this  degree  of  traumatic  paralysis  (faradaic  irrita- 
bility totally  extinct ;  indirect  galvanic  irritability  extinct ;  direct  re- 
maining, somewhat  increased  and  qualitatively  changed ;  AnCH  = 
CaCH).  , 

Deafness  of  the  left  ear.  Watch  only  heard  on  contact  with  the  au- 
ricle ;  conduction  of  the  bones  from  all  sides  present.  The  galvanic 
examination  shows  a  high  degree  of  simple  hyperesthesia  of  the  left 
acoustic  nerve  (external  mode  of  examination,  B  on  the  right  hand), 
with  6-12  El.  Stoehr.  full  formula  of  simple  hyperesthesia ;  with  4  El. 
Volt.  Alt.  still  Ca  C-sensation.  With  the  application  of  every  degree 
of  current  An  C  produces  no  sensation  of  sound  J  patient  says,  "All  is 
still,  the  ear  is  closed  up."  At  the  same  time  the  secondary  symptoms 
(excepting  facial  contractions)  appear  in  the  ordinary  manner. 

The  right  ear.  (The  same  mode  of  examination)  gives,  even  up  to 
12  El.,  no  sensation  of  sound;  whereas  with  10-12  Elem.  the  para- 
doxical reaction  appears  in  the  left  unarmed  ear  in  the  usual  manner. 
The  formula  for  it  reads  thus : 

Right  ear  armed.  Left  ear  unarmed. 

12  El.    CaC—  — 

CaD  —  — 

CaO—    ,  R 

AnC—  R' 

An  I)  —  Rao 

AnO—  — 


These  observations,  in  the  greater  part  often  repeated 
with  the  greatest  care  and  regard  to  all  possible  objec- 
tions and  exceptions,  naturally  lead  to  a  series  of  electro- 
otiatrical  observations.     It   is   easily  seen,  that  my 
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observations  are  almost  universally  a  confirmation  of 
Brenner's  statements.  Nevertheless  their  publication 
and  the  repeatedly  undoubted  corroboration  of  the  facts 
presented  therewith,  are  not  yet  superfluous,  because 
continually  opinions — and  these  very  important  and 
claiming  great  authority — are  published  denying  the 
correctness  of  most  of  the  facts  advanced  by  Brenner. 
Recently  Benedict  has  published  quite  an  extensive 
treatise  (Vienna  Med.  Press,  1870,  Nos.  37,  39,  42,  43, 
47,  48,  50,  51,  and  52),  in  which,  upon  the  strength  of 
his  own  researches,  he  rejects  everything  which  Brenner 
thought  he  had  acquired  for  science,  and  which  I  was  also 
able  to  confirm  in  a  former  article  on  electro-otiatrics.* 
The  eminent  place  held  by  Benedict  among  the  electro- 
therapeutists,  and  the  claims  which  precisely  his  treatise 
makes  upon  the  belief  of  the  reader,  compels  me  to  ex- 
amine his  work  more  searchingly,  and  to  inquire  accu- 
rately into  the  proof  of  the  observations  and  the  reasons 
brought  forward  by  Benedict  against  Brenner.  In  these 
researches,  I  shall  rely  upon  my  own  tolerably  rich  ex- 
perience, in  these  investigations,  and  especially  upon 
observations  made  with  a  special  regard  to  Benedicts 
recent  assertions. 

One  of  the  most  important  questions  is  naturally  about 
the  normal  reaction  of  the  acoustic  nerve.  As  is  well 
known,  Brenner  has  settled  this  in  the  most  precise  man- 
ner, and  entirely  confirmed  by  myself  and  others  in  spe- 

*  W.  Erb,  on  the  galvanic  reaction  of  the  nervous  auditory  apparatus. 
These  Archives  Vol.  I. ,  p.  232. 


257 


cial  publications  of  a  series  of  observations  upon  healthy 
subjects.  Nevertheless  the  formula  derived  from  these 
results  is  still  strongly  contradicted.  This  may  be 
explained  partly  by  the  fact,  that  the  determination  of 
a  normal  formula  in  healthy  persons  belongs  to  the  more 
difficult  methods  of  examination.  It  is  true  that  the  ex- 
amination of  healthy  subjects  is  only  successful  with 
strong  currents,  which  cause  rather  severe  pain.  Moreover, 
it  has  been  proved  by  me  that  exactly  with  the  internal 
arrangement  of  the  experiment,  the  establishment  of  the 
normal  formula  is  most  difficult  and  uncertain.  How- 
ever we  succeed,  with  some  practice  and  patience,  to 
establish  in  the  majority  of  healthy  persons  the  normal 
formula,  with  perfect  purity  and  without  exception,  in 
the  manner  indicated  by  Brenner. 

In  opposition  Benedict  now  asserts,  that  Brenner  s 
normal  formula  is  not  the  true  normal  formula,  but  only 
a  fragment  of  the  correct  one.  The  real  reaction  of  the 
auditory  nerve  may  be  like  that  of  the  motory  nerves, 
i.  e.,  sensation  of  sound  ought  to  appear  at  every  mo- 
ment of  irritation — only  with  different  facility  and  in- 
tensity—  as  well  with  CaC,  CaD,  and  Ca  O,  as  with 
An  C,  An  D,  and  An  O.  This  assertion  is  the  more  sur- 
prising, as  it  seems  that  Benedict  himself  has  succeeded 
only  once  in  exciting  a  Ca  O-sensation  in  a  healthy  sub- 
ject, which  however  is  very  easily  obtained  with  motory 
nerves. 

In  support  of  these  assertions  he  immediately  refers 

to  three  rej)orted  observations,  which  by  no  means  com 
17 
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vince  Irim  who  understands  this  branch  of  science.   In  the 
first  place,  Benedict  has  always  worked  with  the  internal 
arrangement  of  experiment  and  with  quite  unintelligent 
people.    In  this  way  the  secondary  noises  (humming,  buz- 
zing, rustling,  etc.),  occasioned  by  the  arrangement  itself, 
become  so  prominent  that  it  is  very  difficult  to  separate 
them  from  the  real  galvanic  sensations  of  hearing.  The 
force  of  current  employed  is  so  low  (especially  if  Be- 
nedict, as  is  to  be  inferred  from  his  terminology,  uses 
zinc  and  copper  elements),  that  it  seems  to  me  a  priori 
very  doubtful  whether  they  produce  any  sensations  of 
hearing  with  healthy  persons.    There  is  no  question 
about  the  secondary  phenomena  (pain,  facial  muscular 
contraction,  dizziness,  sensations  of  taste,  etc.),  from 
whose  intensity  we  could  form  an  opinion  of  the  strength 
of  the  current.   Very  suspicious,  nay,  even  contradictory 
to  all  experience  (also  with  the  motory  nerves),  is  the 
appearance  of  An  O-reaction  with  the  same  strength  of 
current  as  Ca  C-reaction  ;  indeed  in  the  first  observation 
Benedict  declares,  that  the  An  O -sensation  had  appeared 
already  before  the  Ca  C -sensation.    In  the  same  observa- 
tion, the  only  sensation  which  appeared  is  humming. 
This  is  a  sensation  which,  in  this  connection,  is  evidently 
not  to  be  accepted  as  a  galvanic  sensation  of  hearing. 
Everybody  hears  "  humming,"  whose  auditory  canal  is 
filled  with  water,  especially  if  he  is  requested  to  observe 
carefully  his  sensations.    In  the  second  observation,  the 
sensations  certainly  agree  with  those  generally  found 
with  healthy  persons.    Benedict  finds  at  the  first  exami- 
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nation  with  7  Elem.,  the  full  normal  formula  of  Bren- 
ner !  Ca  C  roaring,  Ca  D,  Eo  oo  —  (?),  An  O  Ro.  But 
with  the  same  subject  he  finds  two  clays  later,  with 
Elements  Ca  C  whistling,  Ca  D  whistling,  An  C  B,  An 
D  Eo,  An  O  Eo — thus  with  a  weaker  current  there  is  a 
higher  sensation  of  sound  with  Ca  C  and  sensations  with 
An  C  and  An  D,  which  formerly  were  not  at  all  present 
with  more  powerful  currents  !  The  intrinsic  improba- 
bility of  this  result  is  apparent  to  everybody.  In  the 
third  observation  there  appears  in  the  right  (healthy)  ear 
only  sensation  with  Ca  C  and  D,  and  with  An  C  and  An 
I) ;  none  with  An  O,  and  naturally  still  less  with  Ca  O. 

In  a  casuistic  supplement  to  his  treatise,  Benedict  adds 
some  observations  upon  healthy  persons — all  females — 
in  order  to  prove  the  correctness  of  his  assertions. 
But  these  observations  are  all  so  imperfectly  reported, 
that  it  is  impossible  to  judge  them  with  any  certainty. 
Already  in  the  first  case,  a  girl,  16  years  old,  Benedict  as- 
serts to  have  observed  Ca  C  E  with  5  El.  and  external  mode 
of  experiment.  According  to  my  experience  this  is  unpre- 
cedented with  a  healthy  subject.  In  want  of  any  state- 
ment about  the  presence  of  facial  contractions,  sensations 
of  taste,  dizziness,  etc.,  it  is  impossible  to  decide  the  ques- 
tion whether  there  existed  an  exceedingly  thin  epidermis 
or  a  fault  of  observation.  As  a  rule  there  is  in  healthy 
persons  (with  external  mode  of  examination)  no  trace 
of  a  sensation  of  sound,  before  the  appearance  of  strong 
contractions  of  the  facial  muscles,  and  it  seems  to  me 
more  than  doubtful,  that  facial  contractions  are  excited 
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by  5  El.  with  external  arrangement  of  experiment  and 
second  electrode  on  the  arm. 

In  the  following  case  (observation  11)  Benedict  has 
with  the  weakest  force  of  the  current  of  which  we  have 
any  statements,  i.  <?.,  8  El.,  received  sensations  of  sound 
with  CaC  and  O,  with  An  C  and  O  ;  also  at  every  moment 
of  excitation  without  exception;  a  result,  the  intrinsic 
improbability  of  which  is  at  once  apparent  to  every 
expert.  With  the  same  force  of  current,  sensations  of 
sound  appeared  with  Ca  C,  if  Ca  was  applied  upon  the 
cervical  plexus  or  upon  the  masseter  muscle.  The  two 
following  observations  are  still  more  defective. 

This  then  is  the  material  with  which  Benedict  thinks 
to  overthrow  the  observations  made  by  Brenner  and 
myself  in  the  most  exact  manner.  It  is  painful  for 
me  to  state,  that  such  and  similar  observations  simply 
prove  nothing.  Benedict's  assumption  that  Brenner's 
normal  formula  is  only  the  more  easily  producible  half  of 
the  true  formula,  and  that  lie  alone  succeeded  in  present- 
ing the  formula  in  its  totality  and  purity,  is  a  naivete  which 
can  only  impose  upon  readers  unacquainted  with  the 
subject.  Brenner  states  that  he  had  used  the  highest 
bearable  strength  of  the  current  without  having  suc- 
ceeded in  producing  any  sensation  with  An  S,  although  he 
hoped  to  find  it.  I  have  taken  the  same  trouble  with 
different  healthy  individuals,  likewise  without  success. 
I  cite  only  cases  3  and  7  from  my  above-mentioned  arti- 
cle :  in  the  first  Ca  C  R  was  brought  out  already  with  8 
El.  Stoehr.,  while  there  was  no  trace  of  An  C-sensa- 
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tion  with  18  elements;  in  the  second  case  Brenner \$ 
full  formula  was  present  already  with  8  EL,  but  even 
with  14  EL  there  was  still  no  trace  of  An  C-sensation 
(and  this  was  a  musician !).  What  does  it  signify  if 
Benedict  obtained  no  distinct  reaction  with  6  EL  (1st 
observation),  but  with  (!)  EL  obtained  Ca  C-,  An  C-, 
Ca  D-  and  An  D-reactions !  or  if  in  the  2d  case  he  ob- 
tains with  7  El.  Ca  C-reaction  and  no  An  C-reaction, 
but  with  6|  EL  Ca  C-reaction  and  An  C-reaction  !  And 
now  even  the  cases  of  simple  hyperesthesia  of  the  acous- 
tic nerve,  when  Ca  C  is  answered  by  clear  sensations  of 
sound  already  with  2,  3  and  4  elements,  while  with  An  C 
there  is  no  trace  of  such  a  sensation  even  with  10-16  El. 

Certainly,  against  such  figures  Benedict's  assertions, 
that  we  had  not  increased  the  strength  of  current  suffi- 
ciently, in  order  to  obtain  the  true  and  complete  nor- 
mal formula,  seems  simply  ludicrous,  and  I  live  in  the 
conviction  that  Brenner  and  "  his  epigones,"  at  all 
events,  have  increased  the  current  to  a  higher  degree 
than  Benedict,  and  that  they  must  regard  the  formula 
advanced  by  them  as  the  true  one. 

Benedict  is  also  in  error  if  he  thinks  we  had  accepted 
Brenner's  normal  formula,  because  we  started  from  the 
supposition  that  Pflueger's  formula  was  transferable  to 
the  healthy  subject !  On  that  account  we  ought  to 
have  expected  An  C-  and  Ca  O-sensations,  for  Pflueger's 
law  of  contraction  demands,  as  is  well  known,  reaction 
from  all  kinds  of  excitation  (with  the  lower  and 
medium  strengths  of  current).    That  Pflueger's  views 
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are  nevertheless  transferable  without  constraint  to 
the  living  man,  as  soon  as  the  topographic  anatomical 
relations  and  the  course  of  the  loops  of  the  current  are 
considered,  is  proved  beyond  doubt  in  a  recent  treatise 
by  Filehne.* 

In  the  ear  the  anatomical  arrangement  of  the  auditory 
nerve  and  with  it  probably  also  the  course  of  the  loops  are 
such  that  the  relations  are  otherwise  than  with  the  nio- 
tory  nerves,  so  that  the  polar  effects,  under  ordinary  cir- 
cumstances, already  find  their  pure  expression. 

If  we,  notwithstanding  our  acquaintance  with  the  law 
of  motory  contraction,  find  the  formula  of  the  reaction 
of  the  auditoiy  nerve  to  be  as  Brenner  first  gave  it,  this 
does  not  happen  for  the  sake  of  some  physiological  the- 
ory, but  because  we  are  unwilling  to  put  any  constraint 
upon  facts. 

From  healthy  acoustic  nerves — notwithstanding  Ben- 
edict's  contradiction  and  his  observations  quoted  above — 
with  the  best  desires  we  could  obtain  no  other  sensations, 
than  by  Ca  C,  Ca  D  and  An  O,  at  least  with  the  strength 
of  current  safe  to  be  applied  to  the  head.  Last  summer 
I  made  new  observations  upon  this  point  long  before  the 
appearance  of  Benedicts  articles,  especially  with  a  view 
to  disperse  the  doubts  of  professional  friends,  who  came 
to  me  unconvinced.  I  have  always  succeeded  in  this, 
even  with  those  who  had  elsewhere  not  been  successful 
with  similar  experiments.     I  have  not  the  least  reason 

*  Filehne.  The  electro-therapeutical  and  physiological  methods  of  excitation. 
German  Archives  for  Clinical  Medicine,  Vol.  VII.  p.  573. 
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not  to  accept  the  An  C-reaction;  but  I  want  to  see  it 
demonstrated  only  once  in  an  indubitable  manner.  I 
have  taken  great  trouble  to  obtain  it  in  myself,  as  well 
as  in  others.  The  results  have  always  been  negative  in 
so  far,  as  with  An  C  never  a  distinct  sensation  of  sound 
was  produced,  although  it  was  easily  effected  with  Ca  C 
and  An  O. 

On  myself  I  hoped  easily  to  arrive  at  a  conclusion  in 
reference  to  this  subject.  I  have  with  Ca  C  a  clear,  high, 
metallic  sensation  of  sound,  similar  to  spontaneous  ring- 
ing in  the  ears.  Now  if  I  change  to  An  C  with  2-6 
elements  more  than  are  necessary  to  produce  the  Ca  C- 
reaction,  severe  vertigo  and  heaviness  of  the  head  make 
their  appearance,  and  with  more  accurate  attention  I 
believe  to  perceive  a  very  weak,  tender,  and  continuous 
rustling,  which  rather  increases  than  diminishes  with  the 
duration  of  the  current.  It  has  not  the  remotest  resem- 
blance to  the  marked  sensation  of  sound  appearing  with 
Ca  C  or  An  O  ;  it  is  also  much  more  present  witli  An  D 
by  the  side  of  the  galvanic  sensation  proper.  On  this 
account  I  cannot  accept  this  peculiar  sensation  as  a  sen- 
sation of  sound;  I  must  rather,  from  the  comparison  of 
the  wholly  indubitable  statements  of  the  other  persons 
examined,  assert  also  for  myself,  that  An  C  is  not  fol- 
lowed by  any  sensation  of  sound.  I  am  not  prepared 
to  give  any  explanation  of  the  soft  rustling ;  it  seems  to 
me  to  be  in  a  certain  connection  with  the  feeling  of 
dizziness,  and  under  no  condition  is  it  to  be  compared  to 
the  true  galvanic  sensation  of  sound. 
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In  order  to  decide  finally — above  all  for  my  own  con- 
viction— this  important  question,  I  have  recently  made 
repeated  experiments  upon  quite  healthy  ears,  and  the 
importance  of  the  controversy  may  be  my  excuse  for  the 
communication  of  some  more  of  these  examinations. 
They  have  been  made  according  to  a  somewhat  different 
method,  which  after  greater  experience  I  now  deem  the 
more  advantageous  for  galvanic  irritation  of  the  auditory 
nerve,  and  on  this  account  I  shall  briefly  describe  it,  be- 
cause this  might  facilitate  to  many  the  undertaking  of 
repeating  experiments.  The  internal  mode  of  examina- 
tion of  the  healthy  ear  is  in  my  opinion  wholly  improper, 
partly  because  it  produces  too  much  j)ain,  partly  because 
the  resulting  secondary  noises  may  too  easily  cause  delu- 
sions (even  quite  unintentionally).  Therefore  I  only  em- 
ploy the  external  arrangement  of  examination,  without 
filling  the  auditory  canal  with  water  (because  also  this 
can  cause  the  delusory  secondary  noises),  and  without 
using  salt  water,  the  electrodes  being  moistened  with 
warm  water.  In  order  to  obtain  the  necessary  force  of 
current,  I  choose  it  as  strong  as  possible,  because  thereby, 
as  is  well  known  to  every  electro-therapeutist,  the  irrita- 
tion of  the  deeper-lying  parts  is  far  more  easily  effected. 
I  employ  as  electrode  for  the  ear  a  plate  of  4  Cm.  square, 
and  I  apply  it  immediately  in  front  of  the  ear,  firmly 
to  the  tragus  and  the  parts  in  the  neighborhood  of 
the  zygomatic  arch,  generally  without  closing  the  exter- 
nal auditory  canal  with  the  tragus.  The  other  electrode 
— B— is  chosen  still  larger  and  applied  to  the  nape  of 
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the  neck.  With  this  arrangement  the  direction  of  the 
loops  of  the  current  is  evidently  more  favorable  for  the 
excitation  of  the  acoustic  nerve  than  with  the  application 
of  B  upon  the  hand.  Besides,  much  less  strength  of 
current  is  required,  since,  if  B  is  placed  on  the  nape  of 
the  neck,  generally  6-12  El.  Stoehr.  are  sufficient  in 
healthy  people  to  produce  the  full  formulae,  while  with 
B  upon  hand  12-18  elem.  are  required  for  the  same 
effect.  With  this  mode  of  examination,  the  galvanic 
irritation  of  the  acoustic  nerve  becomes,  with  some  atten- 
tion, a  very  easy  operation,  and  he  who  cannot  effect  it 
is  really  past  help.  With  a  judiciously  selected  number 
of  elements,  we  may  frequently,  even  with  the  first  or 
second  Ca  C  (i.e.  without  any  previous  maltreatment  of 
nerve),  succeed  in  producing  distinct  sensations  of  sound. 
The  examinations  briefly  related  here  were  all  carried 
out  in  this  manner  : — 

William  Herring,  ret.  25,  Prussian  soldier,  under  galvanic  treatment 
on  account  of  traumatic  paraplegia — gunshot  wound  of  the  vertebral 
column.    Ears  and  hearing  perfectly  normal,  October  28,  1870. 

Left  ear  :  B  first  upon  the  hand  without  any  clear  result.  Therefore 
Bis  applied  to  the  nape  of  the  neck;  immediately  with  12  El.  Stoehr. 
Ca  C,  a  high  sonorous  whistling  appears,  very  similar  to  spontaneous 
ringing  of  the  ears.  At  the  same  time  there  was  galvanic  contraction  of 
the  facial  muscles  and  burning  sensation.  After  which  Ca  C  r  is  dis- 
tinctly produced  down  to  6  El.  An  Or  appears  distinct  first  with  12— 
14  El.  after  a  long  duration  of  the  current.  On  the  contrary  no  trace 
of  a  sensation  appears  with  An  C  with  6—16  El.;  patient  declares  un- 
deniably, that  he  hears  nothing  ;  but  simultaneously  he  has  the  sec- 
ondary sensations,  contractions  of  the  muscles,  dizziness  with  inclina- 


266 


tion  to  fall  to  the  left,  sensation  of  taste  in  a  very  pronounced  manner. 

The  examination  of  the  right  ear*  gives  precisely  the  same  result. 
Here  immediately  at  the  first  examination  and  with  the  first  Ca  C 
with  10.  El.  loud  ringing.  With  6-14  El.  strong  Ca  C  r1,  Ca  D  r>  ; 
with  12  and  14  elements  An  O  r,  short  and  sharp;  with  6-16  El. 
never  even  a  trace  of  An  C-sensation.  Contractions  of  the  facial  muscles 
during  the  examination  strongly  developed  and  in  the  ordinary  manner. 

These  examinations  were  repeated  at  least  a  dozen  times  with  this 
patient  on  different  days. 

Joseph  Hostetter,  set.  27,  Bavarian  soldier,  under  treatment  for 
rheumatic  facial  paralysis,  states,  if  the  current  is  passed  transversely 
through  the  head,  that  there  is  ringing  upon  the  side  when  Ca  is 
applied,  never  upon  the  side  where  An  is  placed.  Examination  of  the 
ears,  November  16th,  1870:  hearing  and  condition  of  ears  quite  normal. 

In  both  ears  with  10  El.  Stoehr.,  Ca  C  r,  with  12  El.  Ca  C  r, 
CaDr>,AnOr;  the  same  with  14  El. — Ca  C  r  can  be  produced 
even  down  to  6  EL;  full  formula  only  with  12-14  El. ;  therewith 
facial  contractions,  vertigo,  sensation  of  taste  are  present  in  the 
usual  manner.    Up  to  14  El.  An  C  gives  no  sensation. 

This  experiment  was  repeated  often  and  always  with  the  same  result. 

George  Paipp,  33 1.  21,  stonemason,  under  treatment  for  traumatic 
paraplegia  (fall  from  a  scaffolding).  Ears  quite  normal.  Examined 
December  22d,  1870. 

Both  ears  give  with  10  El.  Ca  C  ringing  (high  whistling).  With 
6-12  El.  Ca  C-sensation.  Also  An  O-sensation  is  produced  with  10  and 
12  El.  after  a  longer  duration  of  the  current,  feeble  and  short.  With 
6-14  El.  An  C  remains  without  exception  unanswered  by  any  sensation 
of  sound  ;  this  result  was  also  obtained  several  times.  Secondary 
symptoms  in  this  moderately  developed ;  strong  burning  sensation 
upon  the  skin.  Besides  we  refer  to  the  cases  8,  9,  10  and  11  quoted 
above,  where  we  have  paid  special  attention  to  this  relation  with  An  C. 

These  examples  may  be  sufficient;  I  could  easily  mul- 
tiply them,  because  recently,  with  the  new  mode  of  ex- 
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animation,  I  succeed  in  almost  every  case  of  a  healthy 
subject  to  excite  the  auditory  nerve.  To  give  more  ex 
amples  would  be  only  a  tiresome  repetition  of  facts 
already  communicated.  The  result  is  always  the  same. 
This  fact  follows  from  it  anew — and  for  my  conviction  is 
quite  irrefutable — that  the  healthy  acoustic  nerve  reacts 
only  according  to  the  normal  formula,  first  stated  h>j 
Brenner,  even  with  the  highest  degree  of  current  applicable 
to  the  head,  L  e.,  that  it  answers  Ca  C,  Ca  I)  and  An  O, 
with  sensations  of  sound,  while  it  remains  unexcited  tvith 
Ca  O,  An  C  and,  An  D.  Every  variation  from  this  for- 
mula, especially  the  appearance  of  the  sensation  of  sound 
with  the  three  last  mentioned  movements  of  excitation 
and  with  relatively  low  force  of  current,  are  to  be  con- 
sidered as  pathological. 

These  are  the  facts  which  have  resulted  from  my  ob- 
servations. Mine  and  Benedicts  views  on  the  normal 
reaction  of  the  auditory  nerve  are  diametrically  opposed, 
and  for  the  reader  who  does  not  arrive  at  the  facts  by 
his  own  observations,  the  acceptation  of  the  one  or  the 
other  view  is  more  or  less  a  matter  of  feeling  and  faith. 
At  all  events,  a  careful  critical  examination  of  the  ob- 
servations communicated  by  both  sides,  in  regard  to 
their  exactness  and  cautious  execution,  should  suggest 
some  hints  upon  which  side  is  the  correct  view.  I  think 
that  I  may  set  my  mind  at  rest  about  this  subject.  For 
those  who  desire  to  make  parallel  observations,  I  cannot 
forbear  to  repeat  the  remark,  that  it  is  only  through  great 
practice  and  care  that  we  obtain  the  necessary  security  in 
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tlie  technicalities,  and  against  the  frequently  uncertain 
statements  of  the  persons  examined.  The  subject  is  dif 
flcult,  but  the  given  problems  are  not  without  possible 
solutions.  When  I  consider  how  easy  it  is  for  me  now, 
after  much  practice,  to  obtain  the  clearest  and  unequivo- 
cal results,  I  am  highly  astonished  that  such  an  expert  ob- 
server as  Benedict  has  arrived  at  so  very  different  results. 

There  are  several  observations  among  those  published 
in  this  article  exhibiting,  in  the  most  exquisite  manner, 
during  the  galvanic  examination,  the  formula  of  simple 
hyperesthesia  according  to  Brenner  (Examine  Ohser.  6,  7, 
8,  9,  10,  and  11).  They  all  show  the  same  character- 
istic marks  of  simple  hyperesthesia  of  the  acoustic  nerve 
as  indicated  by  Brenner.  The  introduction  of  this 
definition  seems  to  be  very  inconvenient  to  Benedict, 
and  he  contests  it  most  strenuously ;  perhaps  because 
exactly  these  cases  are  very  critical  for  his  assertion, 
since,  as  a  rule,  the  true  formula  of  reaction  may  be  de- 
termined by  them  with  the  greatest  ease,  and  in  such 
an  unequivocal  way  that  the  confirmation  of  Brenner  8 
statements  is  inevitable.  Let  us  examine  Benedict's 
objections  and  see  if  they  stand  the  test !  Benedict  be- 
gins his  refutation  with  a  polemic  trick  of  very  doubtful 
value,  namely,  with  a  false  supposition,  which  he  assigns 
to  Brenner.  He  asserts  that  Brenner  speaks  of  hyper- 
esthesia when  he  obtains  a  more  complete  formula  than 
his  normal  formula,  and  besides,  when  this  more  complete 
formula  appears  with  a  relatively  low  force  of  current. 
Both  assertions  are  incorrect.    Brenner  does  not  think  of 
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speaking  of  hyperesthesia  if,  for  instance,  the  normal 
formula  or  any  other  formula  is  eventually  produced 
with  a  lower  degree  of  current  on  account  of  perforation 
of  the  drumhead  or  a  very  thin  epidermis  ;  and  even  the 
appearance  of  a  more  perfect  formula  (/.  <?.,  sensations  of 
sound  at  other  moments  of  excitation  than  those  of  the 
normal  formula)  has  never  been  brought  forward  as  a 
characteristic  of  hyperesthesia,  either  by  Brenner  or 
myself.  Nevertheless  Benedict  asserts  without  hesita- 
tion, that  Brenner  claims  this  to  be  essential,  and  he 
draws  the  conclusion  from  it  by  means  of  a  logical  salto- 
mortale  on  the  strength  of  his  own  observations  on 
healthy  persons  (whose  value  we  have  already  discussed 
above),  that  the  whole  theory  of  hyperesthesia  of  the 
auditory  nerve  is  incorrect.  If  anybody  will  take  the 
trouble  to  read  the  chapter  on  simple  hyperesthesia  in 
Brenner  }s  book,  he  will  find  that  Bren  ner  designates  the 
characteristics  of  hyperesthesia  in  a  very  distinct  man- 
ner, to  be  misunderstood  only  by  intention ;  namely,  the 
following  :  reaction  upon  much  lower  strength  of  current ; 
sensations  of  much  greater  intensity  and  longer  duration 
(so  that  with  a  certain  strength  of  current  there  is 
CaDoo)  ;  finally,  the  magnitude  and  duration  of  secon- 
dary and  tertiary  irritability.  Since  Benedicts  conclu- 
sions are  founded  upon  an  assertion  never  made  by  Bren- 
ner, and  moreover  since  we  must  deny  the  correctness  of 
the  normal  formula  found  by  him,  we  may  well  leave 
uncontested  the  existence  of  hyperesthesia  of  the  audi- 
tory nerve  until  further  proofs  to  the  contrary  are  brought 


forward.  But  nevertheless  it  is  worth  while  to  make 
also  some  remarks  in  its  favor. 

Benedict  must  even  acknowledge,  that  in  many  peo- 
ple suffering  from  ear-diseases,  the  galvanic  sensations 
are  much  easier  obtained  than  in  healthy  subjects,  but 
he  disputes  the  authority  to  refer  this  easy  excitation  to 
a  greater  irritability  of  the  acoustic  nerve.  There  may 
exist  some  unknown  conditions  which  reduce  the  re- 
sistances to  conduction  of  the  parts  to  be  traversed  by  the 
current,  and  which  would  make  it  possible  thereby,  that 
denser  loops  of  the  current  could  reach  the  acoustic  nerve 
and  excite  it  in  a  higher  degree.  This  condition  could  only 
be  of  a  real  physical  nature,  and  Benedict  also  mentions 
such  a  one,  viz.,  the  filling  of  the  middle  ear  with  serous, 
salty  exudation,  which  facilitates  the  penetration  of  the 
current  to  the  auditory  nerve.''  Without  mentioning 
that  this  favorable  condition  is  present  only  in  the 
smallest  number  of  cases  of  hyperesthesia,  under  these 
purely  physical  conditions  changes  of  resistance  of  the 
skin  alone  can  come  into  question,  because  the  resistance 
of  the  skin  is  so  great  that  the  resistances  of  the  other 
tissues  are  almost  nothing  in  comparison  to  it.  INTow,  it 
is  not  to  be  denied,  that  with  different  thickness  or  tenu- 
ity of  the  epidermis  in  healthy  persons  the  force  of  the 
current  necessary  to  produce  sound  is  modified.    But  dif- 

*  Benedict  only  forgets  therewith,  that  afterwards  he  pleads  for  the  suppo- 
sition of  a  reflex  excitation  of  the  auditory  nerve,  upon  which  the  middle  ear 
naturally  can  have  no  influence,  since  the  reflex  arch  is  really  not  partly  formed 
by  the  cavity  of  the  tympanum. 


ferences  so  great  as  we  find  iu  many  persons  affected  with 
ear  diseases,  are  never  met  with  among  healthy  subjects. 
I  find,  on  the  contrary,  that  in  healthy  persons  the 
strength  of  current  necessary  for  irritation  does  not 
vary  in  any  considerable  degree.  A  very  good  criterion 
for  the  resistance  of  the  skin  to  conduction,  we  find  in 
the  phenomena  of  irritation  of  the  other  parts  in  the 
neighborhood  of  the  ear  and  the  exciting  electrode.  The 
intensity  of  the  facial  contractions,  of  the  sensation  of 
taste,  of  dizziness,  etc.  (especially  with  the  external  ar- 
rangement of  examination,  which  I  believe  the  best  under 

o  7 

all  circumstances),  correspond  nearly  always  to  the  inten- 
sity of  the  hearing  sensations.  But  with  7i ypercesthesia  of 
the  auditory  nerve  this  correspondence  cecises  entirely.  We 
see  sensations  of  hearing  appear  where  no  trace  appears 
of  facial  contractions,  of  burning  on  the  skin,  or  ver- 
tigo. It  follows  from  this  that  the  conduction  through 
the  skin  is  normal,  and  the  changes  of  resistance  to 
conduction  in  the  internal  parts,  which  may  be  possi- 
ble in  cases  of  pathological  conditions  of  the  ear,  can 
have  no  considerable  influence  upon  the  excitation  of  the 
acoustic  nerve.  We  must  therefore  find  the  cause  of  the 
easier  excitation  in  such  cases  in  an  increased  irritability 
of  the  acoustic  nerve. 

Still  more  instructive  are  those  cases  in  which  unilat- 
eral hyperesthesia  exists,  with  a  normal  condition  of 
the  other  ear.  Here  certainly  the  resistance  to  con- 
duction is  tolerably  equal,  perhaps  with  exception  of 
the  anatomical  changes  occurring  in  the  internal  ear, 
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and  the  conduction  through  the  skin,  muscles  and  bones  of 
the  same.  If  we  now  consider,  that  in  the  external  mode 
of  examination,  the  electric  current  does  not  pass  through 
the  middle  ear,  but  certainly  for  the  greatest  part  through 
the  bones  surrounding  it,  it  is  clear,  that  the  important 
differences  in  the  facility  of  excitation  found  in  such 
cases  are  only  to  be  referred  to  certain  changes  in  the 
irritated  nerve — thus  to  an  increased  irritability,  to 
hyperesthesia  of  the  same. 

But  the  most  convincing  cases  for  this  supposition  are 
those,  where  we  find  hj-persesthesia  with  paradoxical  re- 
action upon  one  side,  while  the  auditory  nerve  of  the 
armed  side  gives  the  normal  formula  or  even  no  reaction 
(see  cases  6  and  11,  also  case  8  at  last  examination). 
The  loops  of  the  current,  which  after  entering  on  the 
armed  side  are  distributed  through  the  whole  cranium 
and  partly  reach  the  unarmed  ear,  are  certainly  of  much 
less  density  than  those  coming  direct  to  the  armed  ear, 
and  its  nerve.  Even  if  the  anatomical  condition  of  the 
armed  ear  (viz. :  some  change  of  the  tympanum,  or  any 
thing  else)  should  afford  a  certain  facility  to  conduction, 
yet  the  loops  of  the  current  meeting  the  nerve  could  not 
reach  it  with  the  same  density  as  they  reach  the  armed 
ear,  because  they  do  not  possess  this  density  even  from 
the  beginning.  If,  nevertheless,  the  unarmed  nerve 
already  answers  with  sensation  of  sound  by  a  strength  of 
current  which  does  not  aifect  the  armed  ear,  this  can  only 
be  explained  by  the  supposition  that  the  unarmed  ear  pos- 
sesses a  greater  irritability  than  the  other,  i.  e.,  it  is  hy- 
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peraesthetic.  I  think  that  nothing  can  be  said  to  the 
contrary ;  in  this  case  no  other  explanation  is  possible. 

The  definition  of  hyperesthesia  of  the  acoustic  nerve 
is  quite  correct  and  well-founded,  and  I  do  not  compre- 
hend how  any  one  can  struggle  so  strongly  against  it, 
while  in  a  hundred  cases  they  have  no  objection  to 
speak  of  an  increased  irritability  of  the  motory  nerves 
and  muscles,  although  in  these  cases  the  increase  of  irri- 
tability is  by  far  not  so  great  and  striking  as  with  the 
acoustic  nerve.    Equal  rights  for  all ! 

Moreover,  my  observations  reported  above,  show  in 
several  cases  the  so-called  u  paradoxical  reaction"  I 
had  not  observed  it  formerly,  and  only  recently  I  have 
convinced  myself  of  its  frequent  occurrence,  as  asserted 
by  Brenner,  It  is  found  almost  in  every  case  of  well- 
marked  hyperesthesia  of  the  acoustic  nerve.  That  I 
observe  it  now  more  frequently  may  depend,  probably, 
upon  my  using  broad  spongy  electrodes  with  the  exter- 
nal mode  of  examination,  by  which  the  quantity  of  the 
current  entering  the  skull  is  more  considerable,  and  also 
the  loops  of  the  current  reaching  the  other  ear  are  more 
numerous  and  intense.  For  Benedict,  this  distinction  of 
"  paradoxical  reaction  "  is  very  unwelcome,  and  he  finds 
that  this  phenomenon  could  "  only  occur  to  those  who  did 
not  trouble  themselves  about  the  simple  relations  of  the 
current's  course."  For  Prof.  Benedict  the  affair  is  really 
very  simple,  and  it  is  truly  wonderful  with  what  facility 
he  explains  it,  without  recognizing  the  contradictions  in 

his  explanatory  attempts.    First,  he  says  that  the  affair 
18 
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reduces  itself  to  the  loops  of  the  current,  which  with  a 
certain  intensity,  and  a  certain  easy  irritability  of  the 
auditory  nerve  of  the  other  side,  produce  these  co- vibra- 
tions. Thereby  the  author  forgets  again  that  he  does 
not  believe  in  any  direct  excitation  of  the  acoustic  nerve, 
and  that  in  another  place  he  has  doubts  whether  the 
loops  of  the  current  reaching  the  armed  ear  are  at  all  in- 
tense enough  to  excite  the  nerve  of  this  ear.  AVithout 
regard  to  this  contradiction,  we  may  accept  as  true  the 
supposition  of  loops  of  the  current  which  reach  the  un- 
armed ear,  since  we  also  "trouble  ourselves  somewhat 
about  the  simplest  relations  of  the  current  in  its  course." 
But  Benedict  makes  still  less  difficult  the  explanation  of 
the  vicariousness  of  reaction  at  different  moments  of  ex- 
citation ;  for  example,  if  the  armed  ear  is  in  contact  with 
Ca,  the  unarmed  ear  reacts  in  the  sense  of  An,  and  in- 
versely. He  simply  says  :  If  the  zinc  pole  is  applied 
to  one  ear,  the  copper  pole  is  at  the  other — the  unarmed 
ear.  He  forgets  in  this  connection  that  if  the  copper 
pole  in  this  case — as  it  is  generally  with  Benedict' }s  ex- 
periments, and  almost  always  the  case  with  Brenner's 
— is  apj)lied  upon  the  arm  or  hand,  we  cannot  assert, 
without  further  ceremony,  that  it  was  at  the  unarmed 
ear.  If  we  would  with  this  logic  proceed  once  from  the 
copper  pole,  we  should  certainly  have  the  same  right  to 
conclude,  that  if  the  copper  pole  is  upon  the  hand, 
the  zinc  pole  must  be  at  the  unarmed  ear,  through  which 
we  should  arrive  happily  at  the  absurd  conclusion,  that 
both  poles  are  at  the  unarmed  ear.  When  Benedict  adds, 
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in  the  same  sentence,  that  the  difference  was  only  this, 
that  there  was  a  much  more  organic  covering  of  the  un- 
armed ear  than  of  the  armed,  yet  we  should  think  that 
the  unarmed  ear  must  react  in  the  same  sense  as  the 
armed,  only  in  a  weaker  degree ;  for  if  I  separate  any 
motor  nerve,  by  a  layer  of  tissue  \"  in  thickness,  from 
the  Ca,  and  another  one  by  2"  or  4"  thickness,  never- 
theless the  latter  will  always  react  in  the  sense  of  Ca, 
and  not  in  that  of  An,  although  naturally  in  a  more 
feeble  manner.  It  is  evident  that  Benedicts  explana- 
tions are  full  of  inherent  contradictions,  and,  therefore, 
wholly  insufficient.  From  this  we  perceive  that  he  does 
not  at  all  comprehend  why  Brenner  has  given  the 
name  of  " paradoxical  reaction"  to  this  form  of  reaction. 
This  is  undoubtedly  evident  from  the  example  which  he 
has  brought  forward  for  a  "  paradoxical  reaction."  In  the 
observation  in  question  (No.  6),  a  co-vibration  of  the 
right  unarmed  ear  does  not  appear  as  long  as  the  second 
electrode  is  placed  upon  the  right  arm ;  but  immediately 
as  soon  as  the  same  is  applied  to  the  right  side  of  the 
neck,  thai  is,  in  the  neighborhood  of  the  right  ear.  This 
is  indeed  no  paradox  phenomenon.  On  the  contrary,  the 
ninth  observation  of  Benedict,  which  he  shows  as  a  proof 
of  the  influence  of  the  sympathetic  nerve  upon  the  reac- 
tion of  the  auditory  nerves,  is  a  pronounced  case  of 
"paradoxical  reaction  "  but  naturally  it  has  not  been  recog- 
nized as  such  by  the  author.  This  ignorance  is  some- 
what to  be  excused,  from  the  circumstance  that  Bren- 
ner has  not  clearly  explained  himself,  in  the  chapter  of 
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his  book  on  "paradoxical  reaction"  why  this  reaction 
seems  paradoxical  to  him.  He  has  also  made  no  attempts 
of  explanation,  but  tried  to  make  it  probable  by  several 
experiments  that  these  symptoms  are  produced  by  loops 
of  the  current  reaching  the  unarmed  ear  in  a  direct  way. 
Nevertheless,  had  Benedict  studied  Brenner's  book  with 
the  desirable  accuracy,  he  would  certainly  have  found 
the  reason  for  himself. 

Paradoxical  is  really  only  this  circumstance  in  the 
whole  reaction  that  the  unarmed  ear  reacts  in  the  sense  of 
the  electrode  most  distant  from  it.  It  is  not  paradoxical 
that  a  highly  hypersesthetic  ear  reacts,  even  if  it  is  not 
directly  armed.  We  see  that  it  does  so  also  from  the  neck 
or  the  supra-clavicular  pit,  or  from  the  masseter,  or  from 
the  vertex  ;  why  not  also  from  the  ear  of  the  other  side  ? 
But  that  it  reacts  with  the  ordinary  arrangement  of  the 
experiment  (B  upon  the  hand  or  arm)  in  the  sense  of 
the  more  remote  electrode,  is  paradoxical  and  surprising 
enough,  in  comparison  with  the  general  regularity  of 
the  reaction  of  the  acoustic  nerve.  Brenner  had,  indeed, 
proved  and  placed  beyond  any  doubt  (Vol.  I.  of  his  re- 
searches, pp.  113,  121  et  seq.),  that  the  acoustic  nerve 
under  ordinary  conditions  always  reacts  in  the  sense  of 
the  nearest  electrode.  This  point  is  quite  indisputable, 
and  only  the  phenomena  of  the  so-called  "  paradoxical  re- 
action "  seemed  to  be  an  exception.  For  the  electrode  B 
upon  the  hand  or  arm  is  certainly  more  remote  from  the 
unarmed  ear  than  the  electrode  A,  and  yet  the  unarmed 
ear  reacts  in  the  sense  of  the  electrode  B,  as  the  latter 
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was  in  its  immediate  neighborhood.  A  simple  consider- 
ation will  show  why  this  must  be  so,  and  why  even  the 
paradoxical  reaction  furnishes  only  a  confirmation  of 
the  above  law. 

If,  for  instance,  the  An  is  applied  to  the  right  ear, 
the  loops  of  the  current  entering  into  it  will  be  dis- 
tributed through  the  whole  space  of  the  cranium,  and 
they  will  leave  it,  if  Ca  is  applied  upon  the  hip  or  ex- 
tremities, by  the  way  of  the  neck.  The  Ca  may  be 
placed  upon  any  part  of  the  body  or  extremities,  and 
then  every  single  loop  of  the  current  will  be  obliged  to 
pass  through  the  relatively  narrower  place  of  the  trans- 
verse section  of  the  neck,  and  for  the  tissues  situated  in 
the  skull,  the  transverse  section  of  the  neck  will  present, 
under  all  circumstances,  the  point  of  exit  of  the  current; 
in  other  words,  it  will  be  for  all  organs  of  the  skull  ex- 
actly as  if  the  Ca  was  placed  at  the  transverse  section 
of  the  neck.* 

Now,  since  the  left  unarmed  ear  is  in  any  case  nearer 
to  the  transverse  section  of  the  neck  than  to  the  armed 
ear,  it  will  react  in  the  sense  of  this  transverse  section, 

*  For  those  who  look  upon  the  direction  of  the  current  as  the  determination 
of  the  mode  of  reaction,  this  consideration  maybe  expressed  thus :  with  An 
upon  the  armed  ear,  the  resultant  of  the  loops  of  current  meeting  the  acoustic 
nerve  has  the  direction  from  the  place  of  entrance  of  the  current  to  the  nerve  ; 
on  the  contrary,  at  the  unarmed  ear  the  same  resultant  has  the  direction  from 
the  nerve  towards  transverse  section  of  the  neck,  thus  towards  the  point  of 
exit;  therefore  the  alternation  in  the  reaction.  A  simple  schematic  draw- 
ing, indicating  about  the  direction  of  the  loops  of  current  with  the  supposed 
application  of  electrodes,  shows  the  correctness  of  this  view  in  the  clearest 
manner. 
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i.  e.,  in  the  sense  of  Ca,  this  may  be  placed  as  remote  as 
possible  upon  any  part  of  the  body.  (Naturally  it  will 
be  vice  versa,  if  the  right  ear  is  armed  with  Ca,  the  left 
ear  will  react  in  the  sense  of  An.)  Thus  the  matter  is 
explained  very  simply,  and  loses  everything  paradoxical. 
This  holds  equally  good  for  every  case,  when  the  elec- 
trode B  is  applied  to  the  neck,  as  Brenner  has  described 
one  such  case.  -  The  distance  from  ear  to  ear  is  under  all 
conditions  greater  than  from  the  unarmed  ear  to  the 
nape  of  the  neck,  consequently  the  unarmed  ear  must  re- 
act in  the  sense  of  the  cervical  electrode.  Still  much 
more  simple  are  the  relations  in  this  condition,  if 
the  electrode  B,  as  Benedict  has  done,  is  placed  upon 
the  corresponding  side  of  the  neck  also,  though  not  imme- 
diately upon  the  ear ;  this  ear  will  always  react  in  the 
sense  of  the  nearest  elect  rode.  We  see  that  thus  the 
affair  is  very  simple,  and  divested  of  every  paradoxical 
appearance ;  it  is  reduced  to  simple  jmysical  relations. 

The  paradoxical  reaction  occurs  in  almost  every  case  of 
simple  hyperesthesia.  Brenner  originally  thought  that 
it  would  appear  only  with  es])ecially  old  and  severe  forms 
of  the  same.  I  must  oppose  this  view  on  the  strength 
of  my  own  observations  (especially  No.  11,  also  8,  9  and 
10),  which  showed  partly  the  paradoxical  reaction 
with  quite  recent  forms,  and  not  very  severe  affection  of 
the  acoustic  nerve.  It  depends  only  upon  the  degree  of 
the  hyperesthesia,  not  upon  its  long  duration  or  original 
cause.  The  higher  the  degree  of  hyperesthesia,  the  easier 
and  more  certain  the  paradoxical  reaction  is  obtained. 
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On  the  contrary,  the  stronger  the  current  and  the  more 
favorable  the  arrangement  for  the  development  of  con- 
siderable loops  of  current,  the  more  frequently  Ave  shall 
find  the  paradoxical  reaction.  Therefore,  it  is  more  seldom 
with  internal  than  with  the  external  mode  of  examina- 
tion, especially  if  we  select  with  the  external  arrange- 
ments of  examination  very  broad  plate-formed  electrodes, 
that  the  conditions  for  the  appearance  of  this  reaction 
are  most  favorable.  For  this  reason  I  have  recently 
observed  it  much  more  frequently. 

Since  the  matter  can  be  reduced  to  simple  physical 
relations,  and  to  a  certain  degree  of  hyperesthesia,  I  am 
of  the  opinion,  that  we  should  strike  out  the  whole  cate- 
gory of  u  hyperesthesia  with  paradoxical  reaction."  This 
has  nothing  positively  characteristic,  no  diagnostic  or 
therapeutic  importance.* 

We  will,  if  we  can  ascend  to  the  highest  force  of  the 
current,  demonstrate  the  paradoxical  reaction  with  most 
cases  of  hyperesthesia.  It  is  prol  >al  >ly  best  to  regard 
its  appearance  only  as  a  sign  of  high  degree  of  hyperes- 
thesia, without  giving  to  it  any  further  importance.  In 
this  way  misunderstandings  may  be  best  avoided. 

The  inevitable  sympathetic  nerve  is  also,  by  Benedict^ 
drawn  into  the  question  of  the  excitation  of  the  acoustic 
nerve.  The  study  of  this  chapter  has  not  yet  proved 
very  fruitful ;  although  it  has  yielded  many  interesting- 
observations,  yet  up  to  the  present  time  we  have  little 

*  As  demonstrated  by  Moos,  it  has  also  no  prognostic  value.  See  these  Ar- 
chives. Vol.  I.,  part  II.,  on  a  recovered  total  nervous  deafness,  etc. 
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that  is  clear  and  positive.  If,  nevertheless,  I  enter  some- 
what into  this  question,  I  do  it  in  order  to  protest  in 
the  name  of  scientific  methods  of  investigation  against 
the  manner  by  which  Benedict  makes  his  observations, 
and  thence  derives  his  conclusions.  I  do  not  mean  to 
depreciate  the  therapeutic  results  of  the  galvanization  of 
the  sympathetic  nerve.  I  will  not  deny  that  there  are 
good  results,  since  Benedict  states  that  it  acts  favorably 
upon  the  noises  in  the  ears  and  deafness.  As  we  have 
in  most  cases  no  idea  of  the  true  origin  of  the  noises 
in  the  ear,  we  would  not  be  justified  in  denying  that  they 
may  be  cured  by  galvanizing  the  sympathetic  nerve. 
Experience  only  can  decide  this  point.  As  the  galvan- 
ization of  the  sympathetica  has  undoubted  influence 
on  intra-cranial  affections,  it  may  also  have  some  effect 
here. 

We  want  very  different  proof  from  that  brought 
forward  by  Benedict,  in  order  to  assert,  as  he  does, 
that  the  excitation  of  the  sympathetic  nerve  regulates 
the  acoustic  reaction.  The  observation  (9.)  reported 
by  him  is  a  case  of  Basedow's  disease  with  double- 
sided  otorrhcea  and  deafness.  In  the  right  ear  is  a 
high  degree  of  hypersesthesia  of  the  auditory  nerve,  in 
the  left  no  reaction,  but  after  arming  the  left  ear,  para- 
doxical reaction  in  the  right.  Now  if  Benedict  gal- 
vanizes the  right  sympathetic,  so  that  the  Ca  is  applied 
to  the  first  ganglion  (i.  e.,  to  the  angle  of  the  lower  jaw, 
near  the  ear),  the  An  to  the  3d  ganglion,  Ca  C  ringing 
appears  in  the  ear ;  with  reversed  position  of  the  elec- 
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trodes,  An  0  ringing  is  produced.  With  the  same  applica- 
tion to  the  left  ear,  the  sound  of  opening  appears  on  the 
right  side  if  Ca  is  placed  in  the  neighborhood  of  the 
left  ear;  if  An  is  placed  there,  the  closing  sound  ap- 
pears on  the  right.  (We  see  that  this  is  the  ordinary 
"paradoxical  reaction.")  At  the  same  time  it  by  no 
means  occurs  to  Benedict  to  be  astonished  that  upon 
irritation  of  the  left  sympathetica,  the  left  acoustic 
nerve  remains  so  strangely  silent,  while  the  right 
reacts  so  promptly.  It  is  further  stated,  that  also 
the  same  symptoms  appear  from  the  1st  ganglion  of  the 
sympathetica,  if  the  electrode  B  is  placed  upon  the 
hand ;  indeed,  that  even  if  the  electrode  A  is  placed  upon 
the  2d  ganglion  of  the  right  side,  Ca  C,  Ca  D  and  An 
O  are  accompanied  with  sensations  of  sound  on  the  right 
side.  Now  in  these  observations  all  proof  is  wanting, 
that  the  above-named  ganglia  are  really  met  by  the 
current,  and  if  we  are  willing  to  admit  this  as  probable, 
yet  there  is  no  proof  that  they  alone  are  acted  upon 
by  the  current.  Furthermore,  all  proof  is  wanting — and 
this  is  still  of  greater  importance — that  with  this  ar- 
rangement of  examination  the  auditory  nerve  itself  is  not 
touched  by  the  current.  (According  to  the  laws  of  the 
distribution  of  the  current  it  is  much  more  certain  that 
it  is  touched.*) 

*  I  see  from  a  corrected  copy  of  Benedict's  treatise,  that  he  obtained  the 
same  results  from  some  of  his  parallel  experiments.  Formerly  a  typograph- 
ical error,  destroying  the  sense,  was  likely  to  occasion  a  very  fallacious  interpre- 
tation. A  more  accurate  proof-sheet  is  especially  desirable  for  the  "  Vienna 
Med.  Press."  Such  an  accumulation  of  the  most  laughable  and  sense -disturbing 
typographical  errors,  as  in  the  quoted  treatise,  I  have  seldom  met. 
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According  to  the  simplest  principles  of  induction,  the 
conclusion  that  the  excitation  of  the  synipatheticus  has 
produced  the  hearing  sensations,  is  entirely  incorrect; 
the  proof  is  entirely  insufficient.  Nevertheless,  Benedict 
inconsiderately  draws  the  conclusion  from  this  observa- 
tion, that  we  can  produce  subjective  sensations  of  hearing 
by  irritation  of  the  synipatheticus. 

It  is  clear  that  from  this  observation  we  could  also 
assert,  with  the  aid  of  the  logical  operation  applied  to 
the  sympathetic  nerve,  that  the  carotid,  or  the  fascia 
colli,  or  the  M.  dernO'Cleido-mastoideus,  is  essential  to 
the  auditory  reaction.  The  same  logic  for  all !  Some 
similar  observations,  in  the  record  of  cases,  are  also  made 
wTith  the  same  want  of  judgment  and  as  little  force  of 
argument. 

It  is,  indeed,  necessary  to  protest  energetically  against 
this  negligent  manner  of  establishing  scientific  facts. 
Observations  such  as  those  previously  criticised  neglect 
the  simplest  rules  of  inductive  inquiry ;  there  is  no  trace 
of  verification  of  the  result  of  the  observation,  of  changes 
in  the  condition  of  the  observation,  etc.,  but  the  observa- 
tions are  always  interpreted  so  as  to  support  the  author's 
views,  with  little  regard  to  logic.  In  this  way  of  pro- 
ceeding electro-otiatrics  will  certainly  make  no  progress, 
but  will  fall  back  into  the  deplorable  condition  in  which 
they  were  before  the  works  of  Brenner  appeared. 

The  theory  of  irritation  of  the  auditory  nerve,  brought 
forward  by Benedict,  is  no  less  open  to  criticism.  I  do  not 
willingly  enter  into  such  a  theoretical  quarrel ;  but  in  the 
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interest  of  the  cause  I  cannot  forbear  to  examine  some- 
what more  closely  the  value  of  the  "important  reasons" 
which  have  caused  Benedict  to  advance  the  theory  ad- 
vocated by  hint,  if  it  be  only  in  order  to  convince  him 
that  I  do  not  read  and  accept  everything  without  crit- 
icism, as  he  now  believes. 

The  question  at  present  lies  thus — that  Brenner  and 
"  his  epigones,"  to  whom  I  also  belong,  are  of  the  opin- 
ion that  the  subjective  sensations  of  hearing  during  gal- 
vanic examinations  are  produced  by  direct  irritation  of 
the  auditory  nerve.  Brenner  has  brought  forward  a  series 
of  important  facts  in  support  of  this  view.  In  opposi- 
tion to  him,  Scliulz,  Benedict,  and  others  assert  that  we 
have  here  to  deal  with  a  reflex  irritation  from  the 
trigeminus  (and  now  probably  also  from  the  sympathet- 
icus).  Formerly  all  these  observers  seemed  to  suppose 
that  the  acoustic  nerve  itself  was  excited  by  reflex 
action;  but  in  his  most  recent  treatise  Benedict  at- 
tempts to  confirm  the  supposition  that  by  this  means, 
first  of  all,  the  blood-vessels  surrounding  the  acoustic 
nerve  are  changed  by  way  of  reflex  irritation,  and  that 
this  change  subsequently  excited  the  acoustic  nerve. 

The  facts  and  reasons  supporting  both  these  views  are 
as  follows : — 

1.  It  is  confirmed  beyond  a  doubt,  that  most  of  the 
nerves  of  the  human  body,  motory,  sensitive,  and  the 
nerves  of  the  higher  senses  (the  phenomena  occurring  in 
galvanic  irritation  of  the  retina  are  thought  by  the  most 
eminent  physiologists  to  be  phenomena  of  direct  excita- 
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tion)  can  be  directly  excited  through,  the  electric  cur- 
rent, and  that  they  react  in  a  regular  manner,  apparently 
alike  for  all  the  nerves  examined  in  this  way. 

2.  It  is  certain  beyond  a  doubt,  that  with  the  ordinary 
arrangement  of  the  electrodes  in  the  neighborhood  of  the 
ear,  loops  of  the  current  reach  the  internal  ear,  and  es- 
pecially the  auditory  nerve.  From  experiments  on  other 
parts  of  the  body  (for  example,  irritation  of  the  ulnar 
nerve  at  the  external  condyle)  it  is  easily  determined 
that  the  distance  of  the  auditory  nerve  from  the  exciting 
electrode  is  not  too  great,  in  order  to  allow  sufficiently 
dense  loops  of  the  current  to  reach  the  nerve. 

3.  The  acoustic  nerve,  with  the  supposed  arrangement, 
reacts  to  the  galvanic  current,  according  to  a  formula 
exactly  corresponding  to  the  manner  of  reaction  of  the 
other  nerves  of  the  body. 

From  these  propositions  there  is  the  greatest  proba- 
bility (of  course  not  yet  a  definite  proof)  of  direct  ex- 
citation. 

But  it  is  on  the  other  side — 1,  by  no  means  decided 
with  certainty,  that  in  general  the  reflex  excitation  of 
the  sensitive  nerves,  and  especially  of  the  nerves  of  the 
higher  senses,  is  at  all  possible.  There  is  no  fact  which 
proves  with  certainty  that  the  acoustic  nerve  can  be 
excited  in  a  reflex  manner. 

2.  Every  positive  proof  is  wanting  (there  is  even  a 
want  of  probability)  for  the  supposition  that  the  acoustic 
nerve  is  not  simultaneously  reached  by  loops  of  the  cur- 
rent, with  the  arrangement  of  the  experiment  selected  by 
the  disciples  of  the  reflex  theory. 
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Every  proof  is  wanting  that  the  supposed  reflex  irri- 
tation, with  galvanic  excitation  of  the  sensitive  nerves, 
appears  in  the  regular  formula,  which  corresponds  to 
direct  irritation.  (Pliiger  seems — in  his  investigation 
on  the  laws  of  contractions  of  sensitive  nerves  in  frogs 
deprived  of  their  brains  and  poisoned  with  strychnia — to 
have  furnished  this  evidence  for  the  reflex  process  from 
sensitive  to  motory  nerves ;  but  for  the  sensitive  nerves 
all  points  of  support  are  wanting.) 

Do  these  propositions  speak  in  any  way  favorable  to 
the  supposition  of  a  reflex  excitation?  Certainly  not. 
Truly  we  must  have  very  cogent  reasons,  in  order  to 
support  reflex  irritation  against  the  near  at  hand  and 
reasonable  supposition  of  direct  excitation.  Now,  Bene- 
dict declares  that  he  has  such  cogent  reasons.  Let  us 
examine  their  intrinsic  value. 

The  first  is  the  unequal  effect  of  irritation  in  healthy 
persons;  with  some  even  twenty  elements  are  without 
effect,  with  others  the  perfect  formula  is  obtained  with 
few  elements.  Without  mentioning  that  we  cannot 
see  why  this  should  speak  for  reflex  excitation,  I  must 
dispute  the  fact  itself  in  this  extension.  We  use  gene- 
rally a  high  degree  of  current  in  healthy  subjects ;  but 
if  in  many  persons  we  do  not  succeed  with  a  strong 
current,  we  never  succeed,  according  to  my  tolerably  rich 
experience,  Avith  a  few  elements  to  obtain  a  full  formula 
in  healthy  persons.  But  even  if  this  were  true,  it 
would  not  be  by  any  means  without  analogy;  it  is  known 
to  every  electro-therapeutist  how  very  different  strength 
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of  current  is  necessary  with  different  individuals  for  the 
excitation  of  one  and  the  same  motory  nerve.  I  find  the 
vacillation  here  exactly  as  great  as  with  the  auditory 
nerve ;  but  I  am  not  prepared  to  infer  therefrom  a 
reflex  irritation  of  the  motory  nerve. 

The  second  reason  is  the  easy  excitation  of  the  audi- 
tory nerve,  if  a  rheophore  is  placed  upon  the  auricle. 
This  appears  now  really  a  reason !  Every  intelligent 
advocate  of  the  theory  of  direct  excitation  will  here 
tremble  for  his  theory.  For  if  this  is  true,  then  the  re- 
flex theory  is  certain  !  and  how  beautifully  can  we  here 
satisfy  the  demand  of  keeping  the  loops  of  the  current 
away  from  the  acoustic  nerve  itself;  how  easy  is  it  to  take 
and  irritate  the  lap  of  the  ear  isolated  between  the  two 
electrodes  !  Yes,  if  it  were  only  true  !  But  it  is  in- 
credible, although  it  seems  to  be  true.  It  has  not  even 
occurred  to  Mr.  Benedict  to  irritate  the  lap  of  the  ear 
directly  and  isolated,  to  place  both  electrodes  upon  the 
same,  and  thus  exalt  beyond  a  doubt  its  "  reflexogene" 
relation  to  the  acoustic  nerve  !  If  already  the  terms  of 
the  sentence:  "if  the  one  rheophore,"  etc.,  point  to  the 
deplorable  fact  of  this  sin  of  omission,  the  observation 
XL  communicated  in  the  "  casuistic  "  leaves  no  longer  a 
doubt  on  the  subject.  Thus  the  "  reflexogene  "  relations 
of  the  ear-lap  to  the  acoustic  nerve  have  provisionally 
again  come  to  naught.  If,  moreover,  Benedict  thinks 
that  the  ear-lap  offers  no  physical  advantages  over  other 
parts  of  the  skin,  we  can  suggest,  in  opposition  to  this 
view,  that  it  possesses  a  much  more  tender  epidermis  than 
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the  neighboring  parts  of  the  skin,  and  that  by  this  fact 
the  relatively  easier  excitability  may  well  be  explained. 

Moreover,  in  order  to  examine  for  myself  whether  Benedict's  poorly 
founded  statements  of  the  reflexogene  relations  of  the  ear-lap  to  the 
auditory  nerve  had  not  some  truth,  and  could  be  of  any  value  for  the 
reflex  theory,  I  made  the  following  experiments  with  a  man  who 
had  already  served  many  times  for  aural  experiments,  and  made  per- 
fectly reliable  statements.  A  disciform  electrode  (4  Cm)  was  placed  on 
the  nape  of  the  neck,  a  button-formed  electrode  was  chosen  for  the  ear, 
and  both  moistened  with  lukewarm  water.  1.  Electrode  upon  the 
tragus  ;  Ca  Cwith  10  El.  Stoehr.,  feeble,  with  12  El.  strong,  with  con- 
tractions of  the  facial  muscles.  2.  Electrode  upon  the  ear-lap,  10, 
El.  nothing ;  Ca  Cr  with  1 2  El.  distinct ;  also  simultaneously  facial 
contractions.  3.  Both  electrodes  are  placed  upon  the  ear-lap.  The 
button-formed  on  the  anterior  and  the  disciform  on  the  posterior 
surface.  Therewith  lively  sensations  of  burning,  and  painful  contrac- 
tions of  the  auricle,  but  even  up  to  24  El.  (!)  no  trace  of  sensation  of 
sound,  either  with  Ca  C,  or  with  An  C,  nor  with  Yolt.  Alternatives. 
The  result  was  the  same  for  both  ears.  We  conclude  from  this,  that 
at  least  in  this  case,  the  application  of  the  exciting  electrode  upon  the 
auricle  does  not  facilitate  the  production  of  hearing  sensations,  and 
that,  at  all  events,  no  sensations  of  hearing  can  be  produced  in  a  reflex 
manner  from  the  ear-lap.  In  another  case  the  same  method  gave  ex- 
actly the  same  result. 

The  fact  of  the  easy  exhaustion  of  the  acoustic  nerve 
— i.  e.j  that  with  increasing  force  of  current  the  excita- 
bility of  the  acoustic  nerve  soon  fails — is  also  mentioned 
in  favor  of  the  reflex  excitation.  Benedict  thinks  that  he 
has  established  this  phenomenon.  But  the  observations 
reported  in  support  of  this  view  suffer  from  the  principal 
defect,  that  they  do  not  prove  that  with  increasing  num- 
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ber  of  elements  the  force  of  the  current  in  the  closing 
arch  is  really  augmented.  The  method  employed  by  the 
author  of  applying  paper  pads  to  the  surface  of  the  body 
makes  this  defect  of  experiment  very  probable.  On  this 
account  I  consider  the  existence  of  this  exhaustion  not  to 
be  proved;  Benedict  has  only  found  it  now  and  then 
with  healthy  persons.  If  this  easy  exhaustion  for  reflex 
irritation  were  characteristic,  as  Benedict  asserts,  we 
must,  according  to  his  theory,  find  this  easy  exhaustion 
of  the  acoustic  nerve  with  the  majority  of  healthy  per- 
sons.   But  this  is  decidedly  not  the  case. 

The  fact  discovered  by  Tiirek,  that  pressure  upon  the 
cervical  vertebras  or  the  mastoid  process  has  either  an 
aggravating  or  improving  influence  upon  hardness  of 
hearing  and  noises  in  the  ears,  is  said  to  be  of  greater  im- 
portance. This  fact  we  shall  not  deny,  although  it  is 
exceedingly  rare.  But  where  is  it  proved  that  its  mechan- 
ism is  a  reflex  excitation  of  the  acoustic  nerve  ?  This 
is  just  as  little  proved  as  the  reflex  excitation  of  the 
acoustic  nerve  by  galvanism.  We  cannot  prove  anything 
by  a  proposition  which  is  unproved  itself.  If  Benedict 
explains  Tiirck's  phenomenon  as  a  reflex  process,  I  have 
nothing  to  say  against  it,  although  the  sometimes  ob- 
served diminution  of  noises  in  the  ears  by  external  pressure 
does  not  seem  to  me  to  speak  exactly  in  favor  of  a  reflex 
excitation  of  the  acoustic  nerve  ;  but  he  has  no  right  to 
infer  anything  further  from  this  unproved  supposition. 

The  last  three  reasons  brought  forward  by  Benedict : 
that  Dr.  Winternitz  had  obtained  improvement  of  deaf- 
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ness  and  noises  in  the  ears  through  the  application  of 
the  "  Douche  filiforme  "  upon  certain  places  of  the  skin ; 
that  slight  rubbing  before  the  ear  increases  enormously 
the  noises  with  many  patients  (Politzer)  ;  and  finally,  the 
existence  of  noises  with  pathological  processes  in  the  exter- 
nal auditory  canal,  belong  to  the  same  category ;  they  all 
prove  nothing  for  the  reflex  excitation  of  the  audi- 
tory nerve.  At  best  they  can  only  prove  that  the 
causes  of  noises  (which  are  mostly  unknown)  and  of  deaf- 
ness can  be  modified  in  a  reflex  manner  from  these  parts  of 
the  skin  ;  so  that,  for  instance  in  hyperemia  and  catarrh, 
the  pressure  upon  the  water  in  the  labyrinth  can  be  in- 
fluenced thereby.  These  phenomena  cannot  be  cited  in 
support  of  the  supposition  of  a  reflex  irritation  of  the 
auditory  nerve. 

We  see  therefore  that  all  the  "  cogent "  reasons  advanced 
for  the  reflex  excitation  of  the  acoustic  nerve  prove  as 
much  as  nothing.  Benedict  also  seems  to  have  felt  this 
when  he  propounds  the  question  to  himself,  whether  the 
reflex  process  acts  upon  the  acoustic  nerve  itself,  or  the 
blood-vessels  surrounding  it :  and  he  comes  in  his  considera- 
tions to  the  conclusion  that,  in  fact,  the  reflex  contrac- 
tions and  expansions  of  the  blood-vessels  of  the  acoustic 
nerve  are  the  real  cause  of  excitation,  and  that  they 
represent  the  intermediate  link  of  the  galvanic  irritation. 

It  is  a  known  fact  that  reflex  contractions  and  ex- 
pansions of  the  vessels  do  occur,  tehrefore  Benedict's 
view  is  possible;  let  us  see  if  the  reasons  are  correct 

which  he  offers  for  it. 
19 
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The  first  question  is,  whether  Benedict  can  prove,  or 
make  only  probable,  that  the  ramifications  of  the  Art. 
auditiva  intern,  can  be  influenced  in  a  reflex  way.  For 
this  possibility  he  only  adduces  the  circumstance,  that 
mechanical  irritation  of  the  external  auditory  canal  can 
produce  hyperemia  of  the  membrana  tympani,  and 
also  of  the  promontory  and  the  whole  cavity  of  the 
tympanum,  as  may  be  observed  in  cases  of  perforated 
membrana  tympani.  The  hyperemia  of  the  drumhead 
and  promontory,  as  we  observe  it  from  electric  irritation, 
Benedict  justly  declares  not  to  be  an  argument,  because 
it  could  depend  also  upon  the  direct  influence  of  the  cur- 
rent; therefore  Benedict  concludes  without  hesitation 
that  the  supposition  is  certainly  not  to  be  rejected,  that 
with  irritation  of  the  earlap,  for  example,  an  influence 
will  be  gained  upon  the  blood-vessels  of  the  auditory 
nerve.  And  from  this  (in  connection  with  the  facts  found 
by  Turck,  Winternitz,  and  Politzer,  and  known  as 
being  not  unequivocal)  he  draws  the  conclusion,  that  the 
electric  irritation  influences  the  circulation  around  the 
acoustic  nerve,  and  that  the  produced  contraction  or  ex- 
pansion of  the  vessels  is  the  cause  of  the  subjective 
hearing  sensations.  Upon  the  following  page  he  directly 
asserts,  that  it  is  determined  that  the  reflex  irritation  of 
the  acoustic  nerve  is  accomplished,  partially  at  least,  by 
the  aid  of  the  vaso-motory  nerves,  and  "  that  therefore  it 
is  lawful  to  regard  the  galvanic  irritation  of  the  auditory 
nerve  on  one  hand  as  dependent  upon  reflection  to  the 
vessels  of  the  nerve,  and  on  the  other  hand  as  resting 
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upon  direct  excitation  of  the  vessels  of  the  auditory 
nerve. 

This  now  is  Benedict's  new  theory.  In  order 
to  save  himself  from  the  theory  of  direct  excitation, 
the  author  wanders  off  into  the  territory  of  the  vaso- 
mo!  ory  ne  wes  !  Thus  the  phenomena  of  galvanic  irri- 
tation depend  upon  the  vessels  of  the  acoustic  nerve, 
and  the  vessels  of  course  are  either  changed  by  reflex,  or — 
what  a  serene  contradiction  lies  in  this  concession — they 
are  directly  excited.  The  vessels  of  the  acoustic  nerve 
are  directly  excited,  but  the  acoustic  nerve  itself  cannot 
be  directly  excited. 

It  is  really  superfluous  to  say  anything  against  this 
hypothesis ;  it  has  so  much  intrinsic  improbability  that  a 
refutation  is  by  no  means  necessary.  But  when  such  a  hy- 
pothesis is  covered  by  an  honored  name,  and  obtains 
through  it  as  it  were  a  free  pass,  it  is  still  more  our  duty 
to  show  clearly  its  groundlessness. 

Aside  from  the  already  proved  uncertainty  and  defici- 
ency in  the  foundation  of  this  hypothesis,  each  and  every 
point  of  support  is  wanting  that  the  acoustic  nerve  can  be 
excited  at  all  by  contractions  and  expansion  of  its  vessels, 
and  especially  in  a  strictly  regular  manner.  Every  positi  ve 
proof  is  wanting  that  the  change  in  the  diameter  of  the 
blood-vessels  of  the  auditory  nerve  can  produce  the  peculiar 
sensations  of  sound  appearing  with  galvanic  irritation. 
Besides,  there  is  a  want  of  proof  that  the  vessels  react  in 
such  a  regular  and  prompt  manner  with  direct  or  indirect 
irritation  upon  closing  or  opening  the  chain,  as  the  acous- 
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tic  nerve  does  upon  galvanic  irritation.  On  the  contrary, 
everybody  knows  that  the  direct  as  well  as  the  reflex 
contractions  and  expansions  of  the  blood-vessels  follow 
slowly,  and  that  they  last  a  long  time,  frequently  far 
beyond  the  duration  of  the  excitation.  This  can  be  easily 
proved  with  the  cutaneous  or  conjunctival  vessels  at  any 
time ;  and  it  can  well  be  demanded  from  the  founder  of 
this  wonderful  theory,  that  he  should  have  demonstrated 
on  these  easily  accessible  parts  the  possibility  of  so  prompt 
contractions  and  expansions  of  the  vessels  as  his  theory 
inevitably  demands.  If  we  compare  with  the  well-known 
slowness  of  reaction  of  the  smooth  muscles  in  general  and 
of  the  muscles  of  the  vessels  in  particular,  the  exactness 
and  precision  with  which  the  sensation  of  sound,  for  ex- 
ample, sets  in  momentaneously  with  Ca  C,  in  order  to 
disappear  again  just  as  suddenly  with  Ca  O,  or  the  mo- 
mentary sound,  which  appears  with  An  O — and  we  shall 
immediately  understand  that  contractions  and  expansions 
of  the  vessels  never  are  and  never  can  be  the  cause  of  the 
galvanic  sensations  of  hearing. 

But  enough  is  said  of  this  wonderful  hypothesis ! 
Against  it  the  theory  of  direct  excitation  has  an  easy 
case.  It  does  not  occur  to  me  here  to  adduce  further 
evidence  for  the  latter:  already  the  proof  of  the  intrinsic 
groundlessness  of  the  reflex  theory  speaks  enough  in  its 
favor.  Besides,  Brenner  has  brought  forward  a  great 
many  experiments  which  confirm  the  correctness  of  direct 
excitation.  The  sneer  and  contempt  with  which  Benedict 
treats  these  experiments  of  Brenner  cannot  detract  any- 
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thing  from  their  merits,  nor  cover  the  weakness  of  the 
objections  which  Benedict  advances.  Even  Benedict 
must  accommodate  himself  to  the  assertion,  that  reflex 
excitation  ensues  only  with  great  difficulty  upon  simple 
excitation  of  the  renexogene  places  of  the  skin,  and  that 
the  current  must  penetrate  into  the  deeper  parts  to  cause 
reaction,  in  order  to  bring  forward  one  argument  against 
Brenner* s  experiments,  which  prove  that  the  resistance 
to  the  penetration  of  the  loops  of  the  current  into  the 
deeper  parts  prevents  also  the  appearance  of  sensations 
of  sound ! 

Against  a  theory  founded  in  this  way,  we  will  indeed 
without  hesitation  dare  to  remain  with  the  theory  of  di- 
rect irritation. 

•  Almost  in  all  the  observations  reported  by  me,  the 
affections  of  the  ears  are  combined  with  other  affections 
on  account  of  which  the  patients  sought  my  aid. 
The  reported  affections  of  the  acoustic  nerve  are,  there- 
fore, only  the  accidental  results  of  a  practice  having 
wholly  other  categories  of  disease  for  its  object.  There- 
fore we  may  infer  the  frequency  of  such  affections  of  the 
acoustic  nerve  in  the  ambulatory  practice  of  the  otologist. 

We  may  distinguish  without  constraint  three  groups 
among  my  cases  :  the  cases  from  the  first  group,  in  which 
the  disease  of  the  acoustic  nerve  is  combined  with  traumatic 
facial  paralysis  ;  into  the  second  group  fall  the  combina- 
tions with  paralysis  of  the  ocular  muscles ;  and  into  the 
third  group  the  combinations  with  central  (cerebral  or 
spinal)  affections. 
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Only  Case  11  of  the  cases  above  reported  belongs  to 
the  first  group.  But  I  have  published  already  in  a  pre- 
vious paper  (German  Archives  for  Clinical  Medicine, 
vol.  vii.,  pp.  246)  two  quite  similar  cases,  in  which 
traumatic  facial  paralysis  was  also  accompanied  with  hard 
hearing,  noises  in  the  ears,  and  hyperesthesia  of  the 
acoustic  nerve.  I  have  given  the  opinion  in  reference  to 
this  case  that  probably  the  hyperesthesia  originated  (ac- 
cording to  Brenner }s  theory)  in  consequence  of  changes 
brought  about  in  the  sound- conducting  apparatus  by  the 
trauma,  and  it  was  probably  not  the  direct  result  of 
changes  taken  place  in  the  acoustic  nerve  itself.  Neverthe- 
less this  question  could  not  be  finally  decided  then.  This 
is  not  possible,  either,  through  the  above-mentioned  case 
No.  11.  We  may  say  here  with  some  certainty  that  the 
auditory  nerve  was  not  affected  directly  through  the  trau- 
ma, as  it  seemed  not  to  extend  so  far ;  therefore  the  hurt 
can  hardly  be  the  direct  cause  of  the  hyperesthesia.  It 
is  also  a  proof  for  this  assertion  that  the  watch  is  not 
heard  on  contact  with  the  ear,  and  that  the  conduction 
of  the  bones  still  exists.  Consequently,  the  obliter- 
ation of  the  external  auditory  canal  (possibly  also  de- 
struction of  the  membrana  tympani,  etc.),  and  the  preven- 
tion of  the  conduction  of  sound  resulting  from  it,  remain 
as  the  cause  of  the  hyperesthesia.  We  are  brought  back 
with  this  to  the  original  theory  of  Brenner,  according  to 
which  affections  of  the  sound-conducting  apparatus  can  be 
followed  secondarily  by  hyperesthesia.  If  it  would  be 
once  possible  to  examine  carefully  one  such  case  in  regard 
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to  this  question,  and  to  confirm  that  the  labyrinth  and 
auditory  nerve  are  anatomically  intact,  we  would  obtain 
very  important  proofs  for  this  hypothesis. 

To  the  second  group  belong  the  combinations  of  hy- 
peresthesia of  the  acoustic  nerve  with  paralysis  of  the 
ocular  muscles.  Brenner  first  pointed  out  the  frequent 
coincidence  of  hyperesthesia  of  the  auditory  nerve  with 
paralysis  of  the  muscles  of  the  eye  depending  upon  in- 
tercranial  causes.  These  are  cases  in  which  probably  an 
inner  direct  connection  between  both  affections  exists,  in 
consequence  of  the  central  process,  and,  therefore,  these 
cases  would  form  a  subdivision  of  my  third  group. 
Hagen*  also  has  published  one  such  case. 

The  above  rej)orted  cases,  Nos.  6  and  7,  show  certainly 
only  accidental  complications  of  both  affections.  In  each 
of  them  the  affection  of  the  ear  existed  much  longer 
than  that  of  the  eye,  and  independent  of  it,  and  the  ap- 
pearance of  hyperesthesia  can  be  traced  back  to  the 
present  affection  of  the  ear  without  constraint. 

To  the  third  group  finally  belong  Cases  8  and  9,  both 
combinations  of  the  hyperesthesia  of  the  acoustic  nerve 
with  decided  central  disease.  In  the  first  case  we  have 
a  cerebral  affection  manifesting  itself,  among  other  symp- 
toms, as  it  seems  by  phenomena  from  the  side  of  the 
hearing  organ.  Whether  the  noise  in  the  ear  was  really 
a  cerebral  symptom,  or  only  the  consequence  of  a  co- 
existing affection  of  the  ear,  cannot  be  easily  decided, 
because  in  our  case  such  an  affection  of  the  ear  existed.  I 

*  R.  Hagen's  Practical  Contributions  to  Otology.    Vol.  i.,  pp.  76. 
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cannot  decide  whether  this  affection  of  the  ear,  as  Bene- 
dict presumes  in  such  cases,  is  to  be  regarded  as  of  a 
central  origin,  and  a  kind  of  trophoneurosis  (similar  to 
neuro-retinitis,  which  frequently  accompanies  cerebral 
affections).  At  all  events,  this  is  a  hypothesis  worthy 
of  consideration,  although  for  its  foundation  the  case  in 
question  cannot  be  used. 

The  same  is  true  of  Case  9,  in  which  we  see  the  ear  dis- 
ease in  combination  with  a  decided  spinal  affection,  which 
is  accompanied  by  pronounced  cerebral  phenomena, 
and  even  by  neuro-retinitis.  Here  also  the  symptoms  of 
the  ear  seemed  to  have  appeared  later  than  the  spinal 
and  cerebral;  but  we  find  also  evident  changes  of 
the  middle  ear.  Here  also  the  question  arises  again, 
whether  it  is  a  trophoneurosis  or  an  accidental  compli- 
cation. This  question  cannot  be  decided  with  this  case ; 
for  this  purpose,  further  numerous  observations  are  neces- 
sary. The  condition  of  the  right  ear  is  remarkable  in 
this  case :  the  reversion  of  the  normal  formula,  and  final- 
ly the  great  diminution  of  the  excitability  of  the  auditory 
nerve  with  relatively  good  acuity  of  hearing.  But  ex- 
actly this  symptom  appears  to  point  to  a  cerebral  origin 
of  the  anomaly  of  reaction.  Recently  I  have  observed 
also  in  one  of  two  other  cases  of  cerebral  and  spinal  dis- 
ease, respectively,  the  appearance  of  An  C  sensation  in 
both  ears.  Perhaps  this  might  be  a  symptom  to  be  fur- 
ther considered  in  central  affections. 

At  all  events,  there  is  nothing  certain  to  be  concluded 
from  my  two  cases  about  the  connection  of  the  anomalies 
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of  galvanic  reaction  of  the  acoustic  nerve  in  central 
affections.  Indeed  in  this  connection,  three  probabilities 
present  themselves  :  1st,  that  the  central  disease  changes 
directly  the  quantitative  or  qualitative  excitability  of 
the  auditory  nerve,  in  a  similar  manner  as  has  been 
observed  of  niotory  nerves ;  or  secondly,  that  in  the 
course  of  the  trophoneurosis  anatomical  changes  of  the 
auditory  nerve  occur  (analogous  to  secondary  neuritis 
optica),  which  cause  the  anomalies  of  reaction ;  or  finally, 
that  in  the  same  manner  changes  are  caused  in  the  middle 
ear  and  sound-conducting  apparatus  generally,  which 
produce  only  secondarily  the  anomalous  reaction  of  the 
auditory  nerve.  Only  numerous  observations  will  be 
able  to  decide  whether  one  or  several,  and  which  one  of 
these  are  present ;  and  for  this  reason  we  recommend 
these  interesting  cases  to  especial  consideration. 

There  are  some  evident  examples  among  the  above-re- 
ported cases  of  the  therapeutical  results  of  galvanism  in 
affections  of  the  auditory  nerve.  Truly  they  are  not  quite 
pure  observations,  because  they  mostly  concern  patients 
who  were  treated  on  account  of  other  diseases.  Moreover, 
it  is  difficult  to  determine  in  Cases  8  and  9  how  much  is  to 
be  ascribed  to  direct  treatment  of  the  ear,  and  how  much 
to  the  improvement  of  the  primary  affection. 

My  observations  (Cases  7,  8,  and  9)  showed  with  per- 
fect certainty  the  favorable  effect  of  AnD  upon  the 
noises  of  the  ear  accompanying  simple  hyperesthesia. 
In  all  these  cases  the  noises  were  silenced  by  a  suffici- 
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ent  strength,  of  current,  and  after  a  careful  diminution  of 
the  current  they  did  not  return  for  either  a  shorter 
or  longer  time.  By  the  continuation  of  this  treatment 
the  noises  are  finally  cured,  or  at  least  reduced  to  a  min- 
imum. 

My  observations  show  further,  that  with  the  improve- 
ment of  the  noises  and  increase  of  acuity  of  hearing,  the 
previously  increased  galvanic  irritability  of  the  acusticus 
decreases  and  comes  nearer  the  normal  condition.  This 
is  a  proof  that  the  galvanic  hyperesthesia  and  noises  of 
the  ear  are  in  a  certain  connection.  This  is  especially 
evident  with  Cases  7  and  8.  In  Case  9  the  conditions  are 
much  more  complicated. 

Finally,  from  Cases  7  and  8  we  may  conclude,  that  CaC 
and  D  have  an  aggravating  influence  Upon  the  noises 
of  the  ear  ;  the  same  is  true  of  a  sudden  An  0.  On  this 
account  I  doubt  whether  we  are  able  to  treat  noises 
in  such  cases  successfully  with  CaC.  The  remarkable 
statement  of  Benedict,  that  voltaic  alternatives  are  the 
best  treatment  for  noises  of  the  ear  and  hardness  of  hear- 
ing, I  was  unacquainted  with  at  that  time,  otherwise  I 
should  not  have  omitted  to  examine  it.  At  present  I  am 
unprepared  to  give  any  opinion  about  it. 

Finally,  some  remarks  may  be  allowed  me  in  reference 
to  the  technicalities  in  the  galvanic  examination  of  ears. 
Benedict  looks  down  with  sovereign  contempt  upon  the 
expedients  of  examination  recommended  by  Brrtuur, 
especially  upon  the  commutator  and  the  rheostat.  He 
finally  concedes  to  Brenner,  in  the  whole  question,  hardly 
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anything  but  the  merit  of  an  exercised  practitioner,  and 
is  not  a  little  conceited  that  he  makes  the  examination 
without  the  two  above-mentioned  instruments,  through 
simple  manual  closing  and  opening  on  the  body,  and  that 
thereby  he  receives  more  complete  formulae.  Whether 
the  formulae  founded  and  facts  reported  by  Benedict 
are  very  recommendable  for  his  method  of  examination, 
I  leave  to  the  judgment  of  the  reader.  At  all  events,  it 
is  true  the  examination  can  also  be  made  without  any 
special  instruments;  but  with  ease  and  security  it  is 
certainly  not  made. 

Yet  the  rheostat  is  the  most  dispensable.  I  have  con- 
vinced myself,  through  repeated  examinations,  that  it 
does  not  allow  a  simple  and  comparable  gradation  of 
.the  force  of  the  current ;  that  also,  with  its  use,  the  elec- 
tromotory  force  of  the  battery  is  soon  exhausted.  On 
this  account  the  gradation  of  the  strength  of  the  current, 
through  changing  the  number  of  elements,  is  sufficient 
for  the  examination  of  most  cases.  But  for  exact  and 
scientific  examinations,  for  exact  comparison  of  one  and 
the  same  process,  etc.,  the  rheostat  might  still  be  of 
great  value,  especially  if  the  precaution  is  taken  to  use 
with  it  always  the  same  battery  and  same  number  of 
elements.  Finally,  it  is  not  at  all  perfectly  indispensable 
in  those  rare  cases  of  so  high  a  degree  of  hyperaes- 
thesia,  that  even  diminution  of  the  elements  by  2  or  1 
still  produce  sensations  of  sound  with  gradual  diminution 
of  the  current.  In  such  cases  we  will  not  be  able  to  do 
without  one  or  the  other  rheostat.     Nevertheless,  the 
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complicated  and  very  expensive  rheostat  of  Siemens- 
Halske  is  an  instrument  quite  dispensable  for  ordinary 
practical  purposes. 

On  the  other  hand,  I  believe  the  commutator  to  be 
entirely  indispensable  for  examinations  of  the  ear. 
Especially  for  the  unexercised,  the  examination  becomes 
easy  and  convenient  with  its  aid.  The  exactness  and 
precision  of  opening  and  closing,  as  is  possible  by  means 
of  the  commutator,  can  never  be  accomplished  by 
the  hand.  Voltaic  alternatives  are  naturally  only 
executed  with  the  commutator.  But  exactly  in  ex- 
aminations of  the  ear,  everything  depends  upon  a  most 
precise  manipulation  of  the  opening  and  closing ;  there- 
fore I  cannot  strongly  enough  advise  the  unexercised,  and 
especially  all  those  wishing  to  repeat  examinations  of  the 
ear,  to  use  the  commutator. 

We  cannot  point  earnestly  enough  to  the  necessity  of 
parallel  examinations,  in  order  finally  to  bring  these 
pending  interesting  questions  to  a  definite  solution. 
But  it  cannot  be  too  strongly  impressed,  that  only  exami- 
nations made  with  a  knowledge  of  the  facts,  and  with 
precaution,  without  prejudice  and  animosity  to  the  in- 
vestigations proposed,  will  be  permitted  to  influence  the 
final  decision  of  these  questions. 
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HYPEROSTOSIS  OF  BOTH  PETROUS  BONES;  BOM  CLOSURE 
OF  THE  LEFT  ROUND  WINDOW,  OF  THE  RIGHT 
UPPER ,  AND  THE  LEFT  UPPER  AND  POS- 
TERIOR SEMI-CIRCULAR  CANALS. 

By  WILLIAM  HACK,  Medical  Student,  Heidelberg. 
Translated  from  the  German  by  Thos.  R.  Poole  y,  M.I).,  of  Hew  York. 

The  anomaly  which  I  am  about  to  describe,  I  had  the 
opportunity  to  observe  in  the.  dissecting-room  of  the 
Anatomical  Institute,  under  the  kind  guidance  of  Dr. 
Arnold.  Unfortunately  it  was  not  possible  to  obtain 
any  details  of  the  past  history  of  the  individual  in  ques- 
tion, other  than  the  fact  that  the  corpse  from  which  the 
specimen  was  taken  was  a  female.  The  examination 
showed  the  exterior  parts  of  both  ears  to  be  normal. 
The  middle  ear  was  also  normal  as  to  size,  topographic 
condition,  and  its  lining  membrane ;  the  membrana  tym- 
pani,  the  mobility  of  the  ossicles  and  membrana  tympani 
were  likewise  normal.  But  the  round  window  of  the 
left  side  was  closed  by  bony  substance.  The  roof  of 
the  tympamim  of  both  sides  was  of  considerable  thick- 
ness and  hardness.  Both  petrous  bones  were  unusually 
enlarged.  The  sinus  petrosas  superior  was  changed  into 
a  semi-canal;  the  most  marked  on  the  left  side,  where 
this  canal  had  a  width  and  depth  of  1"'.  The  examina- 
tion of  the  cavities  of  the  labyrinth  showed  that  on  the 
left  side  the  superior  and  posterior  semi-circular  canals 
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were  closed  by  bony  substance.  The  ampullary  end  of 
the  superior  semi-circular  canal  was  still  open ;  but  we 
found  in  the  middle  of  the  canal  a  small  ridge,  which 
gradually  enlarged  above ;  on  the  highest  point  of  this 
semi-circle  the  canal  was  completely  closed,  and  by  this 
means  the  connection  of  the  posterior  semi-circle  with 
the  non-ampullary  end  of  the  semi-circular  canal  was  de- 
stroyed. The  ncn-ampullary  end  of  the  posterior  semi- 
circular canal  was  in  connection  with  the  vestibule,  but 
its  ampullary  portion  showed  a  funnel-shaped  contrac- 
tion, and  was  lost  in  the  bony  mass  of  the  inner  wall  of 
the  vestibule.  On  the  right  side  also,  which  was  exa- 
mined by  Mr.  A.  Hildenstab,  medical  student,  the  supe- 
rior semi-circular  canal  was  in  like  manner  closed ;  but 
the  posterior  canal  communicated  in  a  perfectly  normal 
way  with  the  vestibule.  The  other  parts  of  the  laby- 
rinth were  normally  developed. 

The  history  of  development  throws  very  little  light  on 
this  case.  The  semi-circular  canals  are  formed  in  the 
ninth  week  of  gestation  by  offsets  from  the  vesicles  of 
the  labyrinth;  the  superior  and  anterior  canals  are  formed 
first  (Arnold).  An  early  arrest  of  the  development  of 
these  canals  might  give  us  an  explanation  of  this  condi- 
tion, especially  if  we  take  into  consideration  again  that 
the  superior  and  anterior  canals  are  the  first  to  ossify 
(Arnold,  Kolliker).  But  as  the  surface  of  the  whole 
petrous  bone  was  hypertrophied,  a  nearer  cause  for  the 
abnormality  may  be  found  in  an  exterior  irritation  from 
pathological  conditions  after  birth. 
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Let  us  still  consider  the  influence  which  this  malfor- 
mation had  upon  the  functions  of  the  labyrinth.  First 
must  be  noticed  the  bony  closure  of  the  round  window, 
by  which  the  sound-waves  were  considerably  arrested. 
For  even  if  they,  through  the  complete  mobility  of  the 
stirrup,  were  conveyed  to  the  fluid  of  the  labyrinth,  this 
fluid  could  not  be  caused  to  vibrate  so  extensively  as  is 
possible  in  the  normal  condition  of  the  round  window 
and  its  membrane.  On  the  other  hand,  the  closing  of 
the  semi-circular  canals  could  hardly  produce  an  essen- 
tial disturbance  of  hearing,  as  they  do  not  directly  con- 
duct the  sound-waves,  but  only  condense  them  by  reso- 
nance of  their  bony  walls  to  the  sacculus  hemi-ellijrticus. 
In  fact,  comparative  anatomical  examinations  (Hyrtl) 
prove  that  animals  with  acute  hearing,  like  all  ferocious 
animals,  have  very  narrow  semi-circular  canals.  But  in 
another  respect  this  anomaly  might  have  produced  an 
essential  disturbance  of  function.  The  latest  researches 
by  Golz  make  it  appear  probable  that  the  semi-circular 
canals  serve  to  maintain  the  equilibrium  of  the  head 
anol  the  whole  body.  Bilateral  injury  of  a  semi-circular 
canal  renders  the  maintenance  of  equilibrium  impossible, 
and  produces  attacks  of  vertigo  with  every  movement, 
even  after  the  cicatrization  of  the  wound.  It  is  probable 
also  that  in  our  case  similar  symptoms  were  present 
during  life ;  the  more  it  is  to  be  regretted  that  the  ante- 
cedents of  the  individual  were  not  known,  which  might 
have  served  to  corroborate  this  plausible  hypothesis. 
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FIBROMA  OF  THE  SCLEROTIC. 

By  Pkof.  Th.  SAEMISH,  of  Bonn. 

TRANSLATED  BY  C.  C.  TERRY,  M.  D.,  OF  NEW  YORK. 


Mary  B.  of  Siegen,  set.  10  years,  entered  the  eye  clinic  June  8,  1869. 
Within  a  year  she  has  observed  a  diminution  of  sight  in  the  left  eye, 
which  gradually  increased  without  any  symptoms  of  irritation,  and 
about  6  weeks  ago  the  eye  became  totally  blind,  coincidentally  with  the 
sudden  appearance  of  severe  pain  in  the  surroundings  of  the  eye  and 
the  occiput.  At  about  this  time  there  was  observed  a  remarkable 
change  in  the  appearance  of  the  eye. 

The  left  eyelids  are  slightly  swollen,  not  red ;  a  number  of  very  full 
and  tortuous  veins  run  over  the  conjunctiva  bulbi,  and  at  the  margin  of 
the  cornea  there  is  a  deep  subconjunctival  injection.  The  cornea  is 
only  slightly  opaque,  and  so  transparent  that  we  can  make  out  a  consid- 
erable flattening  of  the  anterior  chamber,  the  light-green  iris,  and,  in 
the  widely  dilated  pupil,  a  yellowish  gray  reflex.  This  reflex  is  caused 
by  a  mass  lying  close  behind  the  transparent  lens,  which  has  a  smooth 
bulging  surface  and  projects  forwards  in  the  form  of  two  bosses,  one 
outward  to  the  other,  and  both  in  contact  in  the  vertical  meridian.  The 
tension  of  the  eye  is  considerably  increased,  and  the  bulb  protrudes 
about  18  mm.  forwards  and  outwards.  Motility  is  limited  on  all  sides, 
especially  inward.    Sight  abolished. 

The  diagnosis  appeared  very  easy  and  certain,  and  it  was  considered 
to  be  an  intra-ocular  tumor  which  had  lately  perforated  backwards. 
The  youth  of  the  patient,  the  yellowish  reflex  from  the  masses  in  the 
pupil,  and  the  recently  rapid  growth,  led  to  the  conclusion  that  it  must 
be  a  glioma.    For  this  reason  an  immediate  enucleation  of  the  bulb  was 
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advised,  and  performed.  It  then  appeared  that  the  posterior  half  of  the 
bulb  inwards  from  the  optic  nerve  was  the  seat  of  a  dense  tumor  mass. 
The  section  of  the  optic  nerve  appeared  normal.  Healing  followed  in 
a  short  time  without  any  untoward  event,  and  up  to  the  present  (Dec. 
1871)  there  has  been  no  relapse.  The  patient  otherwise  enjoys  excel- 
lent health. 

The  macroscopic  examination  of  the  bulb,  opened  in 
the  horizontal  meridian,  showed  the  following :  there  es- 
caped a  few  drops  of  a  thick,  yellow  material  resem- 
bling thick  pus,  and  consisting  of  round  nuclei.  The  lens 
was  pressed  forward,  and  the  retina  totally  detached, 
but  so  folded  together  that  the  right  and  left  halves  lay 
in  contact  by  their  smooth  surfaces  at  the  axis  of  the 
eye  and  then  bent  around,  close  behind  the  lens,  the  line 
of  anterior  attachment.  The  vitreous  chamber  did  not 
exist.  In  the  region  of  the  optic  nerve  and  further  out- 
ward the  choroid  with  the  retina  was  united  to  a  broad 
solid  mass,  2  mm.  in  thickness.  Elsewhere  it  was  un- 
changed and  had  its  normal  position.  The  subretinal 
space  was  filled  with  a  pulpy,  compact  mass  of  a  yellow 
color.  No  vessels  could  be  found  in  a  small  quantity 
shaken  with  water.  This  mass  could  easily  be  removed 
from  the  retina,  upon  which  it  merely  lay.  From  the 
optic  entrance  inward,  a  tumor,  10  mm.  long,  8  mm.  wide, 
and  5  mm.  thick,  was  located  upon  the  outer  surface  of 
the  sclera,  extending  to  the  optic  nerve,  and  so  intimately 
attached  to  the  elsewhere  unchanged  sclera,  whose  inner 
surf  ace  at  the  affected  place  was  entirely  normal,  that  the 

outer  surface  could  not  be  distinguished  from  the  sub- 
20  . 
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stance  of  tumor.  The  globe  was  hardened  8  weeks  in 
Midler  s  fluid. 

The  minute  examination  showed  the  following  condi- 
tions :  the  retina  exhibited  in  the  neighborhood  of  the 
papilla  remnants  of  the  fibrous  layer,  here  and  there  a 
few  ganglia,  but  no  trace  in  the  anterior  sections.  In 
general  it  consisted  of  nuclei  resembling  the  elements  of 
the  internal  granular  layer,  and  so  occupied  the  inner 
layers  that  here  nothing  else  was  to  be  found.    The  outer 
layers,  on  nearly  every  section,  showed  the  following  pecu- 
liar changes:  the  membrana  limitans externa,  still  pretty 
well  recognizable  and  bearing  the  remnants  of  the  much 
altered  rod-layer,  did  not  extend  in  a  straight  line  but  in 
closely  packed  curves  which  were  9.09  mm.  wide  at  the 
base  and  0.18  mm.  high,  and  many  of  them  flattened 
together.    This  rather  papillary  outgrowth  of  the  retina 
is  occupied  partly  by  the  external  granular  layer  which 
accompanied  the  proper  outlines  of  the  limitans  externa 
as  a  stripe,  and  partly  by  the  hypertrophied  radiate  fibres 
which  are  projected  into  the  midst  of  the  papillary  out- 
growths as  tufts,  which  did  not  reach  far  enough  to  break 
through  the  limitans  externa.    In  the  intergranular  layer 
thus  locally  expanded,  there  lay  some  elements  of  the 
granular  layers,  but  so  sparsely  that  the  connective  tissue 
element  preponderated.    There  was  also  hypertrophy  of 
the  radiate  fibres,  and  of  the  corresponding  connective- 
tissue  nuclei  which  occurred  the  inner  layer  of  the  mem- 
brane, whilst  the  radiate  fibres  had  crowded  the  external 
granular  layer,  limitans  externa,  and  rod  layer  into  the 
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papillary  outgrowths,  The  portion  of  the  retina  lying 
outward  to  the  papilla  was  exceptional  to  the  above 
description,  inasmuch  as  it  was  coherent  with  the  choroid 
by  means  of  a  solid  mass  of  2  mm.  in  thickness,  and  here 
consisted  only  of  closely  aggregated  elements  of  the 
granular  layer,  permeated  by  fibrous  tissue  which  increased 
toward  the  choroid,  into  which  it  merged.  Of  the  cho- 
roid here  only  some  remnants  existed — epithelial  cells 
lying  far  apart,  a  few  vessels  lying  in  a  fibrous  tissue  of 
double  the  normal  thickness,  and  a  few  elongated,  faintly 
pigmented  stroma-cells  poor  in  processes.  There  were  also 
some  heaps  of  roundish  nuclei.  A  piece  of  the  optic 
nerve  6  mm.  long  was  removed  with  the  bulb ;  it  ap- 
peared entirely  normal.  The  choroid  was  comparatively 
.  little  changed,  with  the  exception  of  the  above  mentioned 
portion,  6  mm.  long,  lying  next  to  the  papilla.  When 
it  was  drawn  aside  there  adhered  to  it  some  white  dots 
from  the  subretinal  mass,  and  the  removal  of  these  dots 
was  accompanied  only  by  some  slightly  atrophied  epithe- 
lium. The  little  white  masses  consisted  of  roundish  nuclei 
and  numerous  large  fat-cells.  In  some  places  the  atrophy  of 
the  epithelium  was  very  evident,  for  here  and  there  were 
only  insular  heaps  of  small,  elongated  cells  almost  devoid 
of  pigment.  The  structure  of  the  choroid  was  still  ap- 
parent. In  the  outer  layers  were  normal  pigment  cells ; 
but  at  some  points  the  intervascular  spaces  were  filled  with 
closely  aggregated  nuclei,  most  numerous  in  the  scarcely 
perceptible  capillary  layer,  but  sparser  in  the  outer  lay- 
ers, where  they  were  grouped  around  the  large  vessels. 
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The  subretinal  space  was  occupied  by  a  mass  consist- 
ing only  of  round  nuclei,  between  which  neither  stroma 
nor  vessels  could  be  made  out. 

The  tumor  spreading  outward  upon  the  sclera  and 
merging  into  it  without  special  demarcation,  consisted  of 
a  fibrous  connective  tissue  which  in  torn  preparations 
appeared  extremely  wavy  and  interspersed  with  here 
more,  there  fewer,  cellular  elements,  which  exhibited  the 
development  of  fibre  from  round  cells  in  all  phases ;  so 
that  here  was  a  connective-tissue  neoplasm  in  luxuriant 
growth. 

The  anterior  section  of  the  bulb,  the  cornea,  iris,  and 
lens  exhibited  no  noteworthy  anomaly. 

The  anatomical  diagnosis  was  accordingly :  extra-ocu- 
lar  fibroma  of  the  sclera  and  a  circumscribed  intra-ocular 
fibroid  degeneration  of  the  choroid  and  retina.  Connec- 
tive-tissue hypertrophy  of  the  retina  and  detachment 
of  the  retina  from  the  choroid,  which  was  locally  infil- 
trated by  a  considerable  quantity  of  pus  furnished  by 
the  retina.  In  the  development  of  the  changes  it  would 
appear  that,  in  the  first  place,  a  fibroma  commenced  on 
the  sclera  in  the  neighborhood  of  the  optic  nerve,  extend- 
ing to  the  nerve  and  compressing  it  slightly  on  the  nasal 
side,  growing  inward  and  implicating  the  choroid  and 
retina  to  a  limited  extent  in  a  fibroid  degeneration,  giving 
an  impetus  to  the  peculiar  hypertrophy  of  the  radiate 
fibres  and  the  remarkable  suppurative  process  in  the 
retina,  by  which  it  was  detached  and  the  choroid  secon- 
darily infiltrated. 
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Therefore,  tlie  anatomical  in  no  wise  agreed  with  the 
clinical  diagnosis,  which  was  of  glioma.  Hence,  we  mnst 
answer  the  question  how  this  disagreement  occurred,  and 
whose  fault  it  was.  Although  it  cannot  be  denied  that 
the  therapy  in  the  one  case  would  be  indirectly  identical 
with  that  in  the  other,  still  the  prognostic  judgment 
would  be  essentially  different  if  we  had  to  deal  with  a 
glioma  instead  of  a  fibroma. 

The  diagnosis  of  glioma  rested  upon  the  following 
morbid  phenomena  :  1.  Increased  hardness  of  the  bulb, 
together  with  other  data  evincing  increased  intra-ocular 
tension,  as  congestion  in  the  anterior  ciliary  veins,  flat- 
tening of  the  anterior  chamber,  dilatation  of  the  pupil, 
etc.  ;  2.  Abolition  of  function,  with  the  peculiar  yellow- 
ish reflex  from  the  two  masses  behind  the  lens,  which 
"must  be  considered  as  solid ;  3.  The  age  of  the  patient ; 
4.  That  the  visual  disturbance  had  been  observed  a  year 
previously,  but  had  gradually  increased  to  total  blindness 
lately,  and  coincidently  with  severe  pain  and  protrusion 
of  the  eye.  This  circumstance  justified  the  supposition 
that  the  glioma  had  increased  rapidly  within  a  short 
time  and  become  extra-bulbar. 

I  believe  that  under  these  conditions  any  one,  even 
with  a  larger  experience  with  tumors  than  I  have  had, 
would  have  come  to  the  same  opinion. 

No  one  would  suppose  that  the  two  elevations  were 
produced  by  a  total  detachment  of  the  retina,  and  such 
a  quantity  of  thick  pus  in  the  subretinal  space  as  to 
give  them  a  yellow  tint,  because    in   this    case  the 
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changes  which,  usually  accompany  the  collection  of  so  much 
pus  in  the  interior  of  the  bulb  were  absent,  viz.:  swelling 
of  the  lids,  chemosis,  discoloration  in  the  iris,  turbidity 
of  aqueous,  and  perhaps  also  hypopyon.  None  of  these 
changes  were  to  be  found.  And  we  would  be  just  as 
unlikely  to  consider  the  exophthalmos  as  an  accompani- 
ment to  an  intra-bulbar  suppurative  process,  as  it  is 
observed  in  panophthalmitis,  where,  as  is  well  known, 
Tenon's  capsule  and  the  retro-bulbar  fatty  tissue  partici- 
pate. As  the  upper  lid  was  neither  red  nor  swollen,  nor 
the  globe  pushed  forward  in  the  axis  of  the  orbit,  the 
present  exophthalmos  could  be  regarded  only  as  the  pro- 
duct of  a  tumor  situate  upon  the  posterior  section  of  the 
eye. 

I  must  still  consider  the  question  how  far  the  clinical 
course  of  the  disease  exj)lains  the  anatomical  data.  Here, 
it  seems  to  me,  there  is  but  one  difficulty,  viz.:  that  if  the 
tumor  were  primarily  extra-bulbar,  with  limitation  of 
visual  power  later  and  in  consequence  of  pressure  upon 
the  optic  nerve,  we  should  have  expected  the  appearance 
of  diplopia  amongst  the  functional  lesions.  But  there 
was  no  double  vision.  However  remarkable  this  may 
appear,  it  is  not  a  unique  case  of  speedy  abolition  of  the 
common  focus  in  consequence  of  dislocation  of  the  bulb. 
I  remember  several  cases  in  which  orbital  tumors  have 
dislocated  healthy  bulbs  without  the  patient  mentioning 
diplopia.  Moreover,  we  may  suppose  that  the  visual 
disturbance  in  consequence  of  the  growth  of  a  tumor 
near  the  optic  nerve  was,  perhaps,  considerable  from  the 
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beginning,  without  the  patient  having  sufficiently  dis- 
tinguished the  diplopia.  This  I  believe  to  be  the  proba- 
bility. That  the  gradual  protrusion  of  the  bulb  from 
the  orbit  first  attracted  the  attention  of  the  family  when 
the  pain  and  abolition  of  the  function  caused  the  patient 
to  make  special  complaint,  is  not  very  remarkable ;  and 
this  circumstance  cannot  be  used  as  an  argument  against 
the  conception  that  the  extra-bulbar  tumor  was  primary. 

As  far  as  I  know,  this  is  a  unique  case  of  fibroma  of 
the  sclera  developing  upon  the  posterior  section  of  that 
membrane;  and  at  the  same  time  it  furnishes  evidence 
that  the  subject  of  ocular  tumors,  to  which  so  much 
attention  has  been  given  of  late,  is  not  yet  fully  elucidated. 

The  above  case  is  more  exhaustively  considered  by  Dr. 
C.  Rheinen  in  his  dissertation,  "  Ueber  einen  fall  von 
Fibrom  der  Sklera,  Bonn,  1870/' 
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SUPPLEMENT 


CONCERNING  THE  ORIGIN  OF  THE  ACOUSTIC  NERVE  IN  THE  BRAIN. 


In  the  paper  "  On  Vertigo,  occurring  in  Affections  of  the  Ear,"  by 
Dr.  Gustav  Brunner,  of  Zurich,  which  was  published  in  the  first  num- 
ber of  the  present  volume  of  these  Archives,  the  following  wood- 
engraving,  representing  a  diagram  of  the  entrance  of  the  acoustic  nerve 
into  the  medulla,  has  been  omitted.  It  should  have  been  inserted 
into  the  middle  of  page  328,  No.  1,  Vol.  II. 


Explanation 

N.  acusticus. 
Nucleus  of  acoustic  n. 
StriEe  acusticae. 
Corpus  restiforme. 
Funic,  cuneat.  et  gracilis. 
Entrance  of  the  acoustic  cord  into 
the  nucleus  of  the  acoustic  nerve. 
,  Section  of  acoustic  cord. 


of  the  figure. 

7.  Section  of  facial  nerve.  " 

8.  Nucleus  of  facial  n. 

9.  Sensory  portion  of  lemniscus. 

10.  Pyramid. 

11.  Fibres  of  acoustic  to  funic,  cuneat. 

et  gracil.  (to  cerebellum). 

12.  Fibres  of  acoustic  to  corp.  restiforme 

(to  cerebellum). 
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